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MEMORANDUM

TO: File
FROM: Dennis E. Totzke/CH2M HILL/GLO
DATE: May 20, 1985

SUBJECT: ECC Remedial Investigation
Hydrogeologic Investigation
Subtask 3-1

JOB NO: W65230.C3

INTRODUCTION

This document is a Hydrogeologic Study technical memorandum
(TM) for the Environmental Chemical and Conservation Corpora-
tion (ECC) site near Zionsville, Indiana. This work was
performed in partial satisfaction of Contract No. 68-01-6692,
Work Assignment No. 18.5L70.0, Task 3-1 of the Remedial Inves-
tigation authorized by the U.S. EPA. The primary purpose of
the TM is to provide documentation of data obtained during

the drilling and installation of groundwater monitoring wells.

PROBLEM STATEMENT

Environmental Chemical and Conservation Corp. operated as a
solvent processing and reclaiming facility from 1977 until
May 1980. During this period, approximately 350 generators
disposed of such wastes as resins, paint sludges, waste oils
and flammable solvents onsite in 55-gallon drums or by bulk
discharge to onsite storage tanks. Some of the solvent wastes
were processed and recovered. The site was closed down in
early 1982 with an outstanding waste inventory of over 25,000
drums of liquid and solid wastes, and about 300,000 gallons

of bulk storage liquids.

On March 17, 1981, the Indiana State Board of Health (ISBH)
sampled two wells at the ECC site: MW-2A and MW-1B (Figure
1). The analysis of the sample from the shallow well, MW-1B,
indicated the presence of several organic compounds. The
organic contaminants found in the sample were:

methylene chloride 5.7 mg/L
1,1-dichloroethane 950 mg/L
trichlorethylene 10 mg/L
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On November 29, 1982, the ISBH sampled five groundwater mon-
itoring wells in the vicinity of the Northside Sanitary Land-
fill and ECC. Organic compounds, including l.l-dichloroce-
thane, Trans-1,2-dichlorethylene and methyl ethyl ketone
were present in four of the five samples.

SCOPE

A hydrogeologic investigation was conducted to define the

soil stratigraphy, characterize aquifers and determine ground-
water flow directions, gradients, and seasonal water level
variations in the vicinity of the ECC site and to define
pathways of subsurface contaminant migration. Prior to col-
lecting any additional data, existing information was reviewed.
This included a search of historical aerial photographs,
domestic and industrial well logs, relevant literature, and
previous soil boring and monitoring well information from

the ECC site and the Northside Sanitary Landfill. A subsur-
face exploration program was then perrformed to further define
conditions at the site. The program included an electrical
resistivity survey, test drilling with soil sampling, rock
coring and installation of monitoring wells.

GEOLOGIC SETTING

Boone County, Indiana, is in a physiographic unit known as

the Tipton Till Plain, a nearly flat to gently rolling glacial
plain, which is the result of continental ice sheets that
covered the county about 20,000 years ago. During the period,
known as the Pleistocene Epoch, large quantities of earth
materials were deposited upon the bedrock surface, with a
maximum thickness approaching 350 feet. The major aquifers

in Boone County are in sand and gravel deposits of glacial
origin. These deposits are also important sources of aggre-
gate materials.

The bedrock formations beneath the glacial drift in Boone
County consist of limestones and dolomites of Silurian and
Devonian age and shales of Devonian and Mississippian age.
The beds generally dip about 10 to 30 feet per mile to the
southwest toward the Illinois Basin. In general, the Silur-
ian and Devonian age formations produce small to moderate
amounts of water, while the Devonian and Mississippian age
shales are not usually good water producers.
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SUBSURFACE EXPLORATION PROGRAM

The initial subsurface exploration program was conducted
between May and September 1983. It involved an electrical
resistivity survey performed by Gilkeson and Heigold of
Champaign, Illinois, and a test drilling and monitoring well
installation program performed by Mateco Drilling Co. of
Grand Rapids, Michigan, and ATEC, Inc., of Indianapolis,
Indiana, and directed by CH2M HILL. An additional subsur-
face exploration program was conducted in October and
November 1984. . This program included installation of four
additional monitoring wells by ATEC, Inc., under the direc-
tion of CH2M HILL.

ELECTRICAL RESISTIVITY SURVEY

An electrical resistivity survey was conducted to investi-
gate the presence and lateral continuity of shallow sand and
gravel deposits and the presence of fine-grained glacial
tills in the vicanity of the ECC site. A secondary objec-
tive was to investigate the presence of a groundwater con-
taminant plume; however, baseline resistivity values were
not available and measured resistivities could not be related
to the presence of contaminants. The resistivity survey was
useful in defining layer characteristics of geologic mater-
ials to depths greater than 100 feet. A report on the earth
resistivity investigation is presented in Appendix A.

TEST DRILLING

A series of monitoring well clusters were installed around
the ECC site. The wells were classified into three groups
based on their relative borehole depths. Shallow boreholes
(wells) were drilled to a maximum depth of about 30 feet.
Intermediate boreholes (wells) were drilled to approximately
100 feet. Deep boreholes (wells) were drilled into the top
of rock, approximately 155 to 165 feet. Borehole locations
are shown in Fiqure 1. Wells were located outside of the
hazardous waste site, except ECC-8A, and continuous monitor-
ing with an HNU analyzer during drilling detected no readings
above background.

Boreholes were advanced through the soil using hollow-stem-
augers and/or rotary drilling techniques. The drilling fluid
was clear water obtained from the City of Zionsville water
supply and, in some cases, bentonite mud was used to com-
plete deep boreholes. On deep and intermediate boreholes,
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CH2MERHILL

TECHNICAL MEMORANDUM

TO: File

DATE: September 7, 1984

SUBJECT: ECC Site Remedial Investigation
Residential Well Sampling
Subtask 2-6

PROJECT: W65230.C3

INTRODUCTION

The final RAMP for the Environmental Chemical and Conservation
Corporation (ECC) site in Zionsville, Indiana, recommended a
residential well sampling and analysis program for residences
in the immediate vicinity of the site. This program was to
have been implemented as an initial remedial measure (IRM).

It was later determined by U.S. EPA headquarters that resi-
dential well sampling could not be done as an IRM. At the
request of the U.S. EPA's onscene coordinator (0SC), the
residential well sampling program was incorporated into the
Remedial Investigation (RI) as Subtask 2-6 of the Site Defini-
tion Activities phase.

The residential well sampling effort was performed on May 10,
1983. Sampling was performed by personnel from CH2M HILL.
This work was performed in partial satisfaction of Contract
No. 68-01-6692, Work Assignment No. 18.5L30.0.

PURPOSE

The purpose of the sampling effort was to determine if off-
site migration of contaminants is affecting water quality in
local water supply wells. Contamination of these wells would
present a potential hazard to human health by direct contact
and ingestion of contaminated groundwater.

SCOPE

The final scope of the residential well sampling effort at
the ECC site included the following samples:

o Five residential well samples
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o One residential well duplicate sample

o) One field blank
RESIDENTIAL WELL SELECTION

The general well selection strategy was to select residential
wells that would adequately characterize water quality in

the shallow drinking water aquifer in the immediate vicinity
of the site. Available hydrogeologic information, well con-
struction details and well logs were reviewed prior to selec-
tion of the residential wells sampled during this effort.
Final selection of wells to be sampled was made by CH2ZM HILL
and reviewed by the U.S. EPA.

Figure 1 illustrates the sampling locations while Table 1
describes the sampling locations.

SAMPLING EFFORT

All wells were pumped for 20 to 30 minutes prior to sampling.
Samples were collected at the faucet closest to the wellhead
and upstream of any water conditioning devices (e.g., water
softener, iron filter, etc.). Samples were collected bv
filling the sample bottles directly from the faucet.

Location RW005 was sampled in duplicate. Sample ECC-RW001-001
was a field blank. Distilled water for the field blank was
obtained from the Indiana State Board of Health in Indianapolis.

Sample fractions for metals were preserved with nitric acid
and fractions for cyanide were preserved with sodium hydroxide.
Samples were packed according to U.S. EPA Contract Laboratory
Program (CLP) protocol. Samples were shipped via Federal
Express to the contract laboratories on the day of sampling.
Samples for organic analysis were shipped to California Analy-
tical Laboratories. Samples for Tasks 1 and 2 inorganics

and Task 3 cyanide analyses were shipped to the University

of Washington.

The assigned case number was 1691. A summary of sample tracking
documentation appears in Table 2.

PERSONNEL
The sampling crew consisted of personnel from CH2M HILL.

The sampling team leader was Gerald Bills. He was assisted
by Tom Gilgenbach, Dennis Totzke, and Phil Smith.



LEGEND

NORTHSIDE LANDFILL

SITE

”

i = R =
17
N
. -
e - = L\ "_
¢ =]
- . @ B . ”
L = e 7-921
X =
lindianapohis Terry
>\'I‘~ Arrirelg
> -
\/"\,V
- 1
L.
™~
!
b~
. -
- -
I
\.ea\ I
“ 1,:
o
n |
I
=
Lo i
~ |
S
12,
I
i
!
|
- & 3
- A Y :
| = c 2
) sl . i
e ”'grs ° %’l
ST ' TR R
,) k S\ // /-\J[ \ / |
) \G ‘ g %-/ —— /- !
. ~. VA
- ~ — 4 1

|°
ot

2000
SCALE IN FEET

FIGURE 1
RESIDENTIAL WELL

SAMPLING LOCATIONS
ECC SITE



Table 1

RESIDENTIAL WELL SAMPLING LOCATIONS
RESIDENTIAL WELL SAMPLING

ECC SITE

Sample Number

ECC-RW001-001

ECC-RW003-001

ECC-RW004-001

ECC-RW005-001

ECC-RW005-002

ECC-RW006-003

ECC-RW007-004

GLT412/28

(SUBTASK 2-6)

Sample Location

Blank

John Bankert, Sr.
985 South S.R. 421
Zionsville, IN

David Roush
795 South S.R. 421
Zionsville, IN

Ira Jennings
R.R. #1
Zionsville, IN

Ira Jennings
R.R. #1
Zionsville, IN

George Holley
1120 South S.R. 421
Zionsville, IN

Robert Vandergriff
1115 South S.R. 421
Zionsville, IN



CH2M HILL
Sample
Number

ECC-RW001-001
ECC-RW003-001
ECC-RW004-001
ECC-RW005-001
ECC-RW005-002

ECC-RW006-003

ECC-RW007-004

OIR = Organic Traffic Report
ITR = Inorganic Traffic Report

GLT412/26

Date Time of
Sampled Collection
5/10/83 12:00 noon
5/10/83 11:00 a.m.
5/10/83 3:40 p.m,
5/10/83 12:15 p.m.
5/10/83 12:15 p.m.
5/10/83 1:20 p.m.
5/10/83 3:14 p.m,

Date
Shipped
5/10/83
5/10/83
5/10/83
5/10/83
5/10/83

5/10/83

5/10/83

Table 2

SAMPLE INDENTIFICATION MATRIX

RESIDENTIAL WELL SAMPLING
ECC SITE (SUBTASK 2-6)

Laboratory
Service

California
University

California
University

California
University

California
University

California
University

California
University

California
University

Analytical Labs
of Washington

Analytical Labs
of Washington

Analytical Labs
of Washington

Analytical Labs
of Washington

Analytical Labs
of Washington

Analytical Labs
of Washington

Analytical Labs
of Washington

Airbill
Number

226490821
226490832

226490821
226490832

226490821
226490832

226490821
226490832

226490821
226490832

226490821
226490832

226490821
226490832

E2790

E2792

E2793

E279%

E2795

E2796

E2797

ME0627

ME0629

ME0630

ME0631

ME0032

ME0633

MEQ634

Chain-of-
Custody

5-3173
5-3174

5-3173
5-3174

5-3173
5-3175

5-3173
5-3175

5-3173
5-3176

5-3173
5-3176

5-3173
5-3177
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ANALYTICAL RESULTS

Inorganic analytical results for the residential well samples
are presented in Table 3. Quality assurance (QA) review of
these data indicates that the boron analyses are unreliable
due to contamination of the laboratory preparation blank.
This blank also contained calcium, sodium, and aluminum within
acceptable CLP limits. Iron and nickel concentrations were
below the U.S. EPA contract detection limits, but above the
laboratory's detection limits. Recoveries for spiked samples
were above required limits for barium and silver and below
the limits for calcium. The QA reviewer noted that high
concentrations of aluminum may have interfered with deter-
mination of lead concentrations.

Organic analysis of well water samples failed to detect any
of the compounds on the CLP list of hazardous substances.
Table 4 lists the organic compounds that each sample was
analyzed for. The methods used in the analysis did not
identify any other organic compounds that may have been in
the samples.

U.S. EPA QA review indicated that the organic data are not
quantitatively valid. The acid and base/neutral data are
qualitatively valid above the 50 ppb concentration level.

The pesticide data are qualitatively valid above the 5 ppb
level. The volatile compound data appear to be qualitatively
valid above 20 ppb, based on the reported concentrations

used in the calculation of the response factors for those
compounds.

No effort has been made to interpret these results. Eval-

uation of the analytical data from residential well samples
will be performed in Task 4 of the RI and discussed in the

RI report.

GLT412/24



Table 3
INORGANIC ANALYTICAL RESULTS RESIDENTAL WELL SAMPLING
ECC SITE (SUBTASK 2-6)
CASE NO. 1691

Hsoﬁgz

ME0629 ME0630 ME0631 Jennings
Bankert Roush Jennings Residence
a Residence Residence Residence RWOO05
Compound RW003 RW004 RWOO5 (Duplicate)
Aluminun® as2® auP 3607° 131°
Chromigm <DLC <DLc 3.6 <DL
Barium 9 5.5 303 <DL
Beryllium <DL <DL >DL <DL
Cobalt <DL <DL <DL <DL
Copper <DLc <DL 42 <DI.c
Iron 14c 9. 2 3,290 llc,d
Nickel 7 11 16 7.8
Hanganesee <DL <DL 133 <DL
Zinc o f <D <D 13 <D
Boron®’ 2,22 < 2,23 58 2,12
Vanadium <DL <DL <DL <DL
Calciun® 32s” a10° 103,000 3ag®
Magnesjium 22 480 40,9 24
Sodiumé 381,0 380,000 15,3 353,003b
Silver <DL <DL <DL <DL
c
Arsenic 25 28 7 23
Antimony <DL <DL <DL <DL
Selenium <DL <DL <DL <DL
Thallium <DL <DL <DL <DL
Mercury <DL <DL <DL <DL
Tin <DL <DL <DL <DL
Cadmjum <DL <DL <DL <DL
Lead <DL <pL 6.0 <DL
Cyanide <DL <DL <DL <DL

\

Note: Based on the QA review, the accuracy presented in this table may be suspect.

8A11 concentrations are expressed in ug/l.

Concentration has been corrected for detected amount in the laboratory preparation blank.
a alue stated is below U.S. EPA contract detection limit.
QA data indicates that relative percent differences (RDP's) were beyond acceptable QA limits.

fQA data indicate positive identification of these metals in the blanks or documented impurities.
QA data indicate that boron analyses are invalid because of contamination in the preparation blank.
gQA data indicate that large concentrations of aluminum may have interfered with the lead analysis.
DL ~ Below analytical lab's detection limit.

GLT412/27

ME0633
Holly
Residence

RW0O06

g7PrC
<DL
278
<DL

8.9%
<DL

1,110

19.3€

33.9

49.
99
<DL

57,200

26,2

31,3
7.7¢

4
<DL
<DL
<DL

<DL
<DL
<DL
<DL

<DL

MEO634
Vandergriff
Residence
RWO07
498’
<DL
2.4°
<DL

10.3°
<DL
<DL

8C

<DL
<D
2,28
<DL
171P
290
260,000
<DL

24
<DL
<DL
<DL

<DL
<DL
<DL
<DL

<DL

MEO0627
Blank

406
4.5
<DL

<DL

39
<DL

<DL

<D
1, 873b

<DL

40

<DL
143,000
<DL

10
<DL
<DL
<DL

<DL
<DL
<DL
<DL

<DL




Table 4 (Page 1 of 4)
ORGANIC ANALYSIS LIST
ECC SITE

Constituent

ACID COMPOUNDS

2,4,6~trichlorophenol
p-chloro-m-cresol
2-chlorophenocl
2,4-dichlorophenol
2,4-dimethyl phenol
2-nitrophenol
4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-2-methy phenol
pentachlorophenol
phenol

BASE/NEUTRAL COMPOUNDS

acenaphthene

benzidine
1,2,4-trichlorobenzene
hexachlorcbenzene
hexachloroethane

bis (2-chloroethyl)ether
2-chloronaphthalene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'=dichlorobenzidine
2,4-dinitrotoluene
2,6=-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl)ether
bis (2-chloroethoxy)methane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone

naphthalene

nitrobenzene
N-nitrosodiphenylamine

GLT412/29-~1




Table 4 (Page 2 of 4)

Constituent

BASE/NEUTRAL COMPOUNDS (continued)

N-nitrosodipropylamine
bis (2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo (a) anthracene
benzo (a) pyrene

benzo (b) fluoranthene
benzo (k) fluoranthene
chrysene
acenaphthylene
anthracene
benzo (ghi) perylene
fluorene

phenanthrene

dibenzo (a,h)anthracene
indeno(2,3,3-cd) pyrene
pyrene

VOLATILES

acrolein

acrylonitrile

benzene

carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1l,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2~tetrachloroethane
chloroethane
2-chloroethylvinyl ether
chloroform
1,1-dichloroethene
trans-1,3-dichloropropene
cis-1,3~dichloropropene
ethylbenzene

methylene chloride

GLT412/29-2




Table 4 (Page 3 of 4)

Constituent

VOLATILES (continued)

chloromethane
bromomethane

bromoform
bromodichloromethane
fluorotrichloromethane
dichloridifluoromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene

vinyl chloride

NONPRIORITY POLLUTANTS HAZARDOUS SUBSTANCES

benzoic acid
2-methylphenol
4-methylphenol
2,4,5-trichlorophenol
aniline

benzyl alcohol
4-chloroaniline
dibenzofuran
2-methylnaphthalene
2-nitroaniline
3-nitrocaniline
4-nitroaniline
acetone

2-butanone
carbondisulfide
2-hexanone
4-methyl-2-pentanone
styrene

vinyl acetate
o-Xylene

PESTICIDESb

aldrin
dieldrin
chlordane
4,4'-DDT
4,4'-DDE
4,4'-DDD

GLT412/29-3



Table 4 (Page 4 of 4)

Constituent

PESTICIDES (continued)

a-endosulfan
b-endosulfan
endosulfan sulfate
endrin

endrin aldehyde
heptachlor
heptachlor epoxide
a-BHC

b-BHC

d-BHC

g-BHC (lindane)
PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016
toxaphene

DIOXINS

2,3,7,8-tetrachloro-dibenzo-p-dioxin

GLT412/29

GLT412/29-4



LEGEND

[ ] REMEDIAL INVESTIGATION MONITORING WELL
ECC-7A

MONITORING WELL INSTALLED BY
Mw2a ECC IN NOVEMEBER 197§

+~—- ECC BOUNDARY FENCE

.
A CROSS SECTION LOCATION

NOTE: All well locations sc¢ 3pproximate

50 150
SCALE IN FEET

FIGURE 1
MONITORING WELL LOCATIONS

ECC SITE
T™M3 1t




MEMORANDUM to File

Page 4
May 20, 1985
wW65230.C3

6- or 4-inch diameter steel casing was used to seal off near-
surface aquifers while drilling into deeper water-bearing
zones. Continuous split-spoon samples were taken through
the upper 20 to 30 feet in one borehole at each well cluster
location to define the near-surface stratigraphy and deter-
mine the setting depth of the 6~ or 4-inch temporary steel
casing. Exact depths of drilling and casing are noted on
the boring logs in Appendix B. Split-spoon samples were
collected at 5-foot intervals below the 20- to 30-foot depth
to the top of rock. One NX-size core run was advanced into
rock at each deep borehole, except at borehole ECC-3C where
the ccre barrel did not work properly.

MONITORING WELL INSTALLATION

Twelve monitoring wells were installed at seven locations
arouna the ECC site (Figure 1l). Shallow and deep wells were
installed in the boreholes at the ECC-1, 3 and 4 cluster lo-
cations. Deep, shallow and intermediate wells were installed
at the ECC-2 cluster location and single shallow wells were
installed at ECC~5, 6, 7, 8, 9 10, and 11. Well constructicn
drawings are presented in Appendix C.

Once a borehole was completed, it was cleaned of drill cut-
tings and fluid by flushing with City of Zionsville water.
The monitoring well was then installed and developed. The
development procedure at shallow wells used an air compres-
sor to evacuate water from the standpipe above the screen.

An airline was lowered down the well to a depth just above
the top of the screen to ensure that no air was forced into
the aquifer. The column of water in the standpipe was ejected,
allowing aquifer water to surge into the well through the
screen. Each well was surged until the purge water no longer
contained sand or silt.

Well ECC-4A was contaminated with oil because the oil filter
on the air compressor failed to work properly while develop-
ing the well. As a result, two additional wells, ECC-6A and
ECC-7A, were installed along the eastern boundary of the ECC
site. These two wells were developed using compressed nitro-
gen, rather than an air compressor, to prevent the possibility
of oil contamination.

All of the deep wells and the one intermediate well were
artesian, flowing at the ground surface after being completed.
These were allowed to flow freely for approximately 10 to 12
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hours and no other development procedure was used. The flow-
ing wells were fitted with a special packer assembly that

was lowered into the well on 1-1/4-inch PVC pipe, as shown

in Appendix B. This system controls flow and allows water

to be evacuated above the frost penetration zone for winter
operation. Water level measurements can be taken by adding
additional 1-1/4-inch diameter PVC standpipes above ground
surface.

Ground surface elevations were surveyed and water levels
were recorded at all wells except ECC 6A through 11A on June
29, 1983. Water levels were also measured with an electric
sounder on either July 18, 19 or 20, 1983 and September 1,
1983; that were measured with an electric sounder. Eleva-
tions for ECC 6A through 11A were surveyed on December 13,
1984, when groundwater samples and water lime readings were
taken. Water and ground surface elevations are listed in
Table 1.

LABORATORY SOIL TESTING

Laboratory testing included index tests for soil identifica-
tion and classification. These consisted of Atterberg limits,
moisture contents and mechanical grain size analysis. Sam-
ples were selected for testing after visual classification

of all samples from a borehole and were selected on the ba-
sis of being representative of soil types encountered. Lab-
oratory test results are presented in Appendix D.

Mechanical grain size analysis is useful for determining the
characteristics of coarse grained soils from a single bore-
hole and for correlating stratigraphic units with simalar
grain size distributions from several boreholes. Grain size
distributions of relatively well sorted and rounded sands
and gravels can also be used to estimate soil hydraulic con-
ductivities. Atterberg limits and moisture contents are
conducted to determine the plasticity characteristics of
silts and clays. This information is useful for cross bore-
hole correlation and for making rough estimates of soil
hydraulic conductivity without performing much more costly
field and laboratory tests.

SUBSURFACE CONDITIONS -

Soil types encountered from the ground surface to the top of
rock are illustrated in Figure 2. These consist of glacial



Well No.

ECC-1A

ECC-1C

ECC-2A

ECC-2B

ECC-2C

ECC-3C

ECC-4A

Ground
Surface

Elevation
Ft. - MSL

887.13

886.76

887.21

886.65

886.80

876.47

877.19

884.34

Table 1 (Page 1 of 2)

Top

Casing
Elevation
Ft, - MSL

890.13

889.46

890.21

889.65

889.70

878.87

879.59

887,26

GROUNDWATER LEVELS IN RI MONITORING WELLS

Feet
from

Ground‘
Surface

-5.46
-5.67
-6.24
=5.45
-4.58

+5.06
+4,70
+3.99
+2,50

=5.15
=5.43
=6.15
-5.31
-4.50

+5.19
+4,34
+3.78
+2,10

+5.09
+4,78
+3,78
+2,29

-4,31
-5.13
-4,90
-5.26
-3.91

+12,52
+12.24
413,30

411
-4,38
-4,66
-3.51

Elevation

Ft, - MSL

881.67
881.46
880.89
881.68
882.55

891.82
891.46
890.75
889.26

882.06
881.78
881.06
881.90
882.71

891.84
890,99
890.43
888.75

891.89
891.58
890.67
889.09

872.16
871.34
871.57
871.21
872.56

889.71
889.43
890.49

880.23
879.96
879.68
880.83

Date

Recorded

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/18/83
11/29/83
12/13/84

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/20/83
11/29/83
12/13/84

6/29/83
7/18/83
11/29/83
12/13/84

6/29/83
7/19/83
9/1/83
11/29/83
12/12/84

6/29/83
7/20/83
11/30/83

6/29/83
7/19/83
9/1/83
12/12/86



Well No.

ECC-u4C

ECC-5A

ECC-7A

ECC-8A
ECC-9A
ECC-10A

ECC-11A

Ground
Surface

Elevation
Ft. - MSL

884,54

887.25

885.50

881.53

885.42

881.01

879.60

884,40

Table 1 (Page 2 of 2)

Top

Casing
Elevation
Fr, - MSL

887.24

889.85

887.62

883.93

886.22

883.11

882.30

886,90

Feet
from

Ground‘
Surface

+7.71
+6.93
+6,.10
+4,65

-6.10
~6.49
-6.92
-6.19
-5.39

=b4.45
-3.59
-3.12
-8.50b
-2.43
-2.61
=3.27
+0.08
-5.11

=3.43

Elevation
Ft, - MSL

892.25
891.47
890.64
889.19

881.15
880.76
880.33
881.06
881.86

881.05
881.91
882.50
873.03b
879.10
878.92
882.15
881.09
873.89

880.97

Date

Recorded

6/29/83
7/18/83
11/30/83
12/13/84

6/29/83
7/19/83
9/1/83
11/30/83
12/12/84

9/2/83

11/30/83
12/12/84
9/1/83

11/30/83
12/12/84
12/12/84
12/12/84
12/12/84

12/12/84

.Positive sign indicates water level above ground surface; negative sign indicates water level below

ground surface.

Noted while drilling with hollow stem augers.

GLT360/50-2
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tills, glacial outwash and possibly some shallow alluvial
deposits. The glacial till deposits, consisting predomi-
nantly of clayey silt and silty clay, formed the thickest
sequence encountered. They appear to be highly overconsol-
idated based on Atterberg limits and relatively impermeable.
Glacial outwash sands and gravels were found at all five
boring locations. These consisted of fine to coarse sand
and gravel that are highly permeable. Some alluvial deposats
may occur near the ground surface, especially near the south-
east corner of the ECC site and generally consist of fine
sand and silty sand. Cross sections illustrating.shallow
soil conditions at the site are presented in Figures 3, 4,
and 5. Included are some of the borings completed pre-
viously for the Northside Sanitary Landfill. The shallow
soil stratigraphy appears to be very complex near the south
end of the ECC site. This is probably due to the combina-
tion of till, outwash and alluvial deposits present in this
area.

Three water-bearing zones occur at different elevations and
appear to be fairly continuous under the site. These are:

o A silty clay zone, approximately 5 to 15 feet
below ground surface

o A shallow sand and gravel zone, approximately 20
to 30 feet below ground surface

(o} A deep sand and gravel zone, approximately 150 to
165 feet below ground surface

The water table was identified while drilling with hollow-
stem augers and continuous split-spoon sampling. Depths to
the water table ranged from 6 feet at ECC-3 to approximately
10 feet at ECC-1, 4 and 5, to 15 feet at ECC-2., Approximate
water table elevations are illustrated in Figure 6. The
water table occurred in fine-grained soils, usually sandy
silts cor silty sand. At ECC-3, it occurred in a fine sand,
relatively free of silt.

A shallow sand and gravel zone was identified between
approximately the 20- and 30-foot depth at ECC-1, 2, 4, 5,
6, 8, 9, and 10. The potentiometric surface of this zone is
at a higher elevation than the water table at these boring
locations, as shown in Figure 6. This zone appears to be
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a glacial outwash sand and gravel zone, overlain by a silty
clay till which in places my act as an aquitard. The upper
till unit appears to be 10 to 15 feet thick throughout the
northern half of the ECC site. At ECC-3, the shallow sand

and gravel aquifer was cverlain by 5 feet of till. The poten-
tiometric surface of the sand and gravel zone at this well

was not found to be appreciably different during drilling.

The shallow sand and gravel zone at ECC-4 occurs at a higher
elevation than at ECC-1, 2 and 5, and the zone consists of a
finer, silty sand at ECC-4 than at the other boring locations.
Due to the oil problem encountered when developing ECC-4A,

two additional wells were added; ECC-6A and ECC-7A (Figure 1),
along the unnamed ditch. An additional well was not added

at the ECC-4 location because of the low permeability soils
encountered there. The shallow sand and gravel zone was
identified at the ECC~-6 locations and has very similar char-
acteristics to the 20~ to 30-foot depth at ECC-1, 2 and 5.

At ECC-7, the zone is similar to ECC-4, with large amounts

of silt and interbedded clay lenses.

Four additional monitoring wells (8A, 9A, 10A, and 11A) were
installed at the ECC site in October and November 1984. The
locations were chosen to further assess groundwater flow and
guality to the south and southwest of the site. Wells ECC-8A
and -9A were installed in the shallow sand and gravel
aquifer. Both wells were difficult to install because of
flowing sand. Well ECC-9A was difficult to develop and does
not produce a large quantity of water. This well should
produce a large quantity, very quickly, based on the soil
grains size characteristics and the drilling conditions.

The reascn this well does not produce water quickly, may be
because the flowing sand caused silt and clay to cave in
around the well screen, blocking the flow of water from the
aquifer. Wells ECC-10A and -11A were installed in less
permeable soil and also do not produce large quantities of
water. Well ECC-10A was installed with a screened zone at
about the same elevations as Wells 8A and 9A. Well ECC-11A
was screened at a shallower zone, approximately 10 to

15 feet below ground surface, because of high HNU reading
noted while drilling with the hollow stem augers.

The hydraulic conductivity,was estimated, from grain size
analysis, to be in the 10 to 10 © cm/sec range.
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A deep confined zone was found in outwash sands and gravels
near the top of rock in all four deep borings (Figure 2).

The potentiometric surface of this zone is above ground sur-
face throughout the site, as shown in Table 1. This aquifer
is confined by an extensive sequence of overlying till, which
consists of very stiff to hard clayey silts and silty clays
with very low relative permeabilities, based on Atterberg
limits and visual classification. The natural moisture con-
tents and Atterberg limits indicate that this till is highly
overconsolidated. The maximum gradient in the deep confined
aquifer was found to be 0.005 between wells ECC-3C and ECC-4C.
The hydraulic conductivit¥4was esg%mated, from grain size
analysis, to be in the 10 to 10 cm/sec range.

Several other sandy zones in the till are possibly small
outwash stages and may be water-bearing zones. Monitoring
well ECC-2B is completed in such a zone, approximately 100
feet below ground surface. The water level in ECC-2B is

very close to the water level in the deep well, ECC-2C (Table
1). This zone is about 10 feet thick; however, other zones
encountered were usually less than 5 feet thick and generaily
contained considerable amounts of silt and clay.

CONCLUSIONS

Two sand and gravel zones were identified beneath the ECC
site. The deep zone is confined and occurs at a depth of
about 155 to 165 feet below ground surface and just above
the top of rock surface. A shallow sand and gravel zone
occurs at about 20 to 30 feet below ground surface and may
be semiconfined in places due to lithologic variations in
the upper saturated zone. A thick glacial till sequence of
hard silty clay and clayey silt separates the two. The
potentiometric surface of the deep zone was found to be
above ground surface at all four deep boring locations. The
potentiometric surface of the shallow aquifer was above the
water table at all boring locations except ECC-3. Flow in
both zones appears to_be generally to the south, toward
Finley Creek)‘(F'ladl'% 7).

The water table or top of the zone of saturation in the near
surface soil was identified while drilling with hollow stem
augers. It occurred in fine grained soil, usually sandy
silt or silty sand, except at the ECC-3 boring location,
where it occurred in a clean fine sand.
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Possible groundwater contaminant sources at the ECC site
include the cocling water pond, the surface storage areas
and spill areas around the bulk tanks. Possible pathways of
contamination appear to be in the water table aquifer and
along the unnamed ditch, especially near the southeast cor-
ner of the ECC site where relatively permeable soils exist
near ground surface. Contaminants may also be migrating in
the shallow confined aquifer in the vicinity of the cooling
water pond, which may be excavated to a depth below the top
of this aquifer. Contamination of the deep confined aquifer
is unlikely because of the thick sequence of low permeability
soils that act as a confining layer and the very high poten-
tiometric surface of the aquifer, which causes an upward
gradient throughout the confining layer.

GLT90/54
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AN ELECTRICAL EARTH RESISTIVITY INVESTIGATION IN THE VICINITY
OF THE ENVIRONMENTAL CONSERVATION AND CHEMICAL CORPORATION SITE

Robert H. Gilkeson and Paul C. Heigold



Introduction and Physical Setting

This report presents findings from the application of the surface electrical
earth resistivity method to define shallow geologic materials in the vicinity of
the Environmental Conservation and Chemical Corporation Site (ECC). The study
area is shown on plate 1. The ECC Site 1s located adjacent to U.S. Route 421,
approximately 10 miles north of the corporate boundary of Indianapolis in the
eastern part of Boone County, Indiana. The physiographic setting of the area
surrounding the site is the Tipton Till Plain, an extensive flat to gently roll-
ing region formed on ground moraine till deposited during the Wisconsinan glacial
advance.

The ECC Site is situated immediately adjacent to a large municipal refuse
landfill. An unnamed stream flows southward along the east side of the site,
between the site and the covered surface of the landfill. Final cover elevations
on the top of the landfill are 994 feet above sea level. Excluding the elevations
on the landfill, elevations over the rest pf the study area vary from approximately
906 feet in the northwestern corner to less than 869 feet along Finley Creek in
the southern part.

There are drainageways along the west, south and east sides of the ECC Site.
The drainageways meet near the southeast corner of the site. At a distance of
400 feet south of the junction, the combined drainage discharges into Finley Creek.

The highest elevations on the ECC Site are in a bermed area along the north-
western and northern side of the site. Elevations along the top of the berm range
from 896 feet to 900 feet above sea level. Elevations on the drum storage areas
within the site range from approximately 883 feet to 887 feet above sea level.
Surface water froﬁ a large part of the site drains into a cooling water lagoon that

is present in the east-central part of the site.
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Llevatlous 1n the floor of the drainageway along the east side of the site
vary from 882 feet at the northecastern corner of the site to 875 feet at the
junction of the two streams in the southeastern corner of the site. Elevations in
the floor of the drainageway at the northwestern corner of the site are 886 feet
above sea level.

The drainageways may be zones of discharge for groundwater in short flow-paths
from the site. However, a component of recharge on the site may flow southward in
the shallow geologic materials to zones of discharge along Finley Creek. The compo-
sition of the shallow geologic materials is an important control on the migration
of contaminants away from the site. The texture and composition of the materials
affect the velocity of groundwater and the attenuation of contaminants.

Drillers records from shallow borings in the study area have established the
widespread presence of sand and gravel deposits in the shallow geologic materials.
The borings also established that the sand and gravel was underlain by fine-grained
glacial till. Four deep borings located in the vicinity of the ECC Site that were
recently drilled to the bedrock surface found thick deposits of glacial till. Inter-
till deposits of sand and'grsvel were present in some of the borings. Tﬂese sand
and gravel deposits are laterally discontinuous. The total thickness of unlithified
materials at the boring sites varied from 155 feet to 166 feet. A basal zone of
sand and gravel (thicknesses varying from 10 to 20 feet) was present in all four
borings. At three sites, the sand and gravel was in open connection with the lime-
stone bedrock-—at one site an 8 foot thick layer of glacial till separated the sand
and gravel from the bedrock. Bedrock surface elevations at the sites of the four
borings range from 720.5 to 724.5 feet above sea level. Monitoring wells constructed
in the deep sand and gra;el deposits established that artesian conditions were

present. The thick deposits of glacial till and the upward groundwater gradients
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in these materials are an important safeguard to prevent contamination of groundwater

resources in the deep sand deposits and in the limestone bedrock.
A field investigation with the surface electrical earth resistivity method
was conducted on the site to obtian information on the geoclogic materials. The

geophysical investigation was designed to investigate the presence and lateral
continuity of shallow deposits of sand and gravel and the presence of thick deposits

of fine~grained glacial tills throughout the study area to depths greater than
100 feet.

'Electrical Earth Resistivity Investigation

Background

The resistivity of a geologic material is a function of several variables

such as matrix conduction, the size, quantity and inter-connectedness of pore spaces

and the ionic strength of the contained fluid. It is obvious that the resistivity

of geologic materials cannot be defined in terms of lithology alone; however, some

generaliztions are possible:

Unsatuarated geologic materials have higher resistivity values than the
same materials saturated.

Massive rocks with little pore space have high resistivities.

3. Saturated clayey sediments have low resistivities.

4. Clean sand and gravel deposits (little clay content) that are saturated
with groundwater of low ionic strength will have high resistivities.

5. Geologic materials (including sand and gravel) that are saturated with
groundwater of high ionic strength may have very low resistivities.’

The

significance of these generalizations to the geologic materials on the

ECC Site are as follows:

1. Thick sand and gravel deposits should have a significantly higher

resistivity than the fine-grained glacial tills.
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2. The resistivity of sand and gravel deposits near the ECC Site or the
landfill may be lowered if they contain contaminanted groundwater of
high ionic strength.

3. In some locations the surficial silty materials may be unsaturated and
therefore have resistivities that are similar to values for sand and
gravel.

4. The dense, massive limestone bedrock may have very high resistivity values.

Methods of Data Collection and Analysis

The geophysical field program was conducted on four separate dates—May 1,
May 8, May 18, and May 22, 1983. The 52 stations where electrical earth resistivity
measurements were taken are shown on plate 1. The study area contained many
features that may interfere with surface electrical measurements (metal fences,
metal buildings and tanks, buried and overhead electrical lines). Because of these
features, a series of measurements were taken at each measurement station through
a systematic expansion of the electrode array; a measurement technique known as
vertical electrical sounding (VES). In the present study measurements were taken
with a modified Schlumberger electrode array where a constant 10:1 ratio is main-
tained for the distance separating the current and potential electrodes. Apparent
resistivities were calculated for all of the measurements and graphs (VES-profiles)
were constructed for each station that showed the apparent resistivity values as a
function of the distance of electrode separation. The graphs were then analyzed
to reject erroneous values due to measurement error or interference. Representative
VES-profiles for 4 stations are shown in figures 1 and 2. Current electrode spac-
fngs out to distances of 305“§:;c were used at most stations. At several stations
measurcments were made at current electrode separations of 656 feet. Appendix I
presents the apparent resistivity values measured at each:current electrode separa-

tion distance for the 52 stations. A digital computer program by Zohdy (1973) was
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used to solve the inversion problem to determine the layering parameters—''true"
thickness and "true" resistivitles of the geologic materials for each of the VES-
profiles. The determined values are referred to as "true" in recognition that they
are a best approximation of the real values. Figures 3 through 12 show the layer-
ing parameters for each VES station on strip records that include a lithologic
interpretation. Most of the VES stations were located along 7 traverses shown on
plate 1. Figures 5, 6, 8, 9, 10, 1l and 12 present geoelectric sections for each
traverse.

The geophysical instruments used in the field program were a Bison Model
no. 2350-B and an ABEM Terrameter Model no. SAS-300. The Terrameter instrument was

used for all of the measurements on traverses B-B', C-C', D-D', E-E' and F-F'.

Results

The surface electrical earth resistivity measurements determined that the
general sequence of geologic meaterials in the study area is a thin upper layer of
low resistivity materials (interpreted to be silts and clayey silts), a middle
layer of high resistivity materials .(interpreted to be sand and gravel), and a thick
lower layer of low resistivity materials (interpreted to be fine-grained glacial
till). The middle high resistivity layer is present at all stations except for
VES-12 located in the northeastern corner of the study area. The thick lower layer
of low resistivity materials is present throughout the study area. Intertill
deposits of sand and gravel were not detected at any of the stations. Borings have
established that these deposits are present locally. These relatively thin, dis-
continuous deposits cannot be detected with surface electrical methods where they
are interbedded in thick deposits of glacial till.

At a few stacions,'che electrical measurements at large electrode separation

distances indicated a deep layer of high resistivity materials (the limestone bedrock).
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An c¢xample shown in figure 4 Is the "true" resistivity of 1260 ohm-feet measured for
geologic materials at depths greater than 140 fect at VES-52. A resistivity value

of this magnitude 1s reasonable for the limestone bedrock. However, the available
space in the study area did not allow the long current electrode separation distances
necessary to accurately characterize the deeply buried limestone bedrock. Also, the
very high resistivity of the limestone bedrock "masks" detection of the overlying 7
basal sand and gravel deposits. ’

Table 1 compares the thickness and depth interval for the middle high resistivity
layer (sand and gravel) at VES stations to the thickness of sand and gravel reported
in drillers records for shallow borings at nearby locations. The approximate dis-
tance separating the VES stations and the borings 1s listed in the table. The
layering parameters determined for the VES-profiles compare well to the drillers
records, especially when the VES station and the boring are located close together.

Because of the significance of the drainageways to shallow groundwater flow
systems and also because the shallow geologic materials can vary greatly over short
lateral distances, it was necessary to locate VES stations between the drainageways
and the metal fence that surrounds the ECC Site. The affect of the metal fence on
the electrical measurements 1s problematic and was a reason for the decision to take
all measurements with the VES method.

Table 2 presents the range in layering parameters determined for geologic
materials in different parts of the study area; the values determined for the
traverses in the immediate vicinity of the site and the landfill are evaluated
separately from the 16. regional stations where electrical interference is less of
a problem.

At the 16 regional stations, the "true" thickness of the middle layer (sand and

gravel deposits) were determined to vary from 14 to 60 feet. The thickest deposits
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TABLE 1

For the Vicliulty of the Environmental Conservation and Chemical
Corporation Site, A Comparison of the Distribution of
Coarse-Grained Geologic Materials Interpreted from Vertical
Electrical Soundings wlth Drillers Records from Shallow Borings

Sand and gravelb

VES station no, Total depth Thickness Depth interval Elevation interval
or boring no. feet feet feet feet
Northwest®©
VES-30 115 24 2-26 884-860
ECC-1C 171 9 25-34 865-856
VES-45 115 32 19-51 873-841
Westernd = -
VES-37 35 19 16>35 868<849
ECC-5A 32 15 17>32 869<854
VES-36 80 25 4-30 880-854
North®
VES-7 115 36 16-52 B878-842
SB-59 50.5 26 23-49 869-843
Northeastf
ECC-2C 165.6 20 16-36 871-851
VES-11 .- 55 39 12-51 879-840
VES-15 115 21 5-26 884-863
Eastg '
SB-68 30 primarily fine-grained materials, 3 feet
of silty sand in the depth interval of
18-21 feet
VES-12 80 low resistivity values—fine-grained materials
ECC-4C 165.9 primarily fine-grained materials, few thin

sand layers in the depth interval of 8-15 feet



TABLE 1 (Continued)

Sand and gravelb

VES station no, Total depth Thickness Depth interval Elevation interval

or boring no. feet feet feet feet
Easth :
VES-25 150 25, 13-38 873-848
SB-79 38 ‘ 24 12-36 873-849
Southeasti
VES-14 80 _32 _ 3-35 880-848
SB-76 28.8 >21.8 7>28.8 876<854
Sout:hj
VES-40 50 28 2-30 878-850
SB-57 30.5 9 0-9 880-871

" 5 23.5-28.5 856.5-851.5

Southk
VES-29 80 25 3-28 876-851
SB-60 30 7 8-15 869-864
Southl .
SB-54 30 23 0-23 873-850
VES-52 150 16 5-21 869-853
SB-55 25 23 0-23 872-849

The drillers records for the borings are in Appendix II. The approximate
locations of the SB-borings are shown on a figure in Appendix II.

Sand and gravel present to a depth of not greater than 60 feet.

Boring ECC-1C is located approximately 50 feet west of VES-30 and 175 feet
east of VES-45.

Boring no. ECC-5A is located along the western side of the site approximately
25 feet west of VES-37 and 60 feet south of VES-36.

Boring no. SB-59 is located along the north side of the site approximately
10 feet north of VES-7.

Boring no. ECC-2C is located 62 feet northeast of the northeastern corner of
the site fence, approximately 100 feet northeast of VES-15 and 70 feet north-
east of VES-1l.

Boring SB-68 is located approximately 10 feet north of VES-12; boring ECC-4C
is located approximately 90 feet south of VES-12.

Boring SB-79 is located within the ECC-Site on the south side of the lagoon
approximately 60 feet east of VES-25,



-9 -
TABLE 1 (Continued)

Boring SB-76 1is located approximately 20 feet south of VES-14.

Boring SB-57 is located along the south side of the site approximately 10 feet
north of the location of VES=-40.

Boring SB-60 is located along the south side of the site approximately 10 feet
north of the location of VES-29.

Boring SB-54 and SB-55 are located in the southern part of the study area.
Boring SB-54 is located approximately 60 feet northeast of VES-52; boring SB-55
is located approximately 50 feet southwest of VES-52.



TABLE 2

The Range in Layering Parameters—'"True" Thickness and "True" Resistivity for
VES-Profiles at Measurement Stations in The Study Area

Upper layer Middle layer Lower layer
(silts, clayey silts) (sand and gravel) (glacial ti11)
thickness resistivity thickness resistivity thickness resistivitv*
feet ohm-feet feet ohm-feet feet ohm-feet
16 regional stations
away from the ECC
Site or landfill 2-11 72-191 14-60 213-409 ~100 90-174
Stations on traverses
near ECC -5ite
B-B' 3-13 61-173 9-30 149-291 ~100 50~142
c-C' 7-22 86-128 22-40 156-182 > 80 90-124
D-D' 0-16 65-150 19-51 182-281 > 90 77-137
E-E' 3-16 65-364 14-28 172-307 > 50 118-148
Stations ﬁear the
landfill on
traverse A-A' 3-5 70-120 0-39 176-294 ~100 57-115

*
The range doe
in thin layer

s not include some anomalously low values and anomalously high values that were measured
s or at the bottom of profiles,

- 0T -
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are present lon the northern and western part of the study area. The "true'" resis-~
tivity of the mlddle layer at the 16 reglonal gtatlons varled from 213 to 409 ohm-
feet.

At station no. 48 on travérse (-G'; two scparate sets of measurements were
taken with north-south (VES-48A) and east-west (VES-48B) alignments of the electrode
arrays. The layering paramecters for the two VES-profiles are shown in figure 6.

The layering parameters are very similar; the significant difference is a greater
thickness of the middle layer for VES-48A.

The VES-profiies in figure 1 and 2 illustrate the lower apparent resistivity
values that were measured at stations located near the metal fence surrounding the
ECC- Site. The shape of all 4 curves is characteristic of the 3-layer case where
the middle layer has higher resistivity, but the apparent resistivity values are
systematically lowered for the stations that are located near the metal fence. The
range of values listed in Table 2 demonstrate that the '"true' resistivity values for
the middle layer are lower for stations near the ECC -Site than for the regional
values. The lowest values were for stations located along traverse C-C' on the north
side of the site between the metal fence and a woven wire farm fence. The ground
surface and fences were wet from a rain storm when measurements were taken along this
traverse. The systematic lowering of the '"true" resistivity values for the middle
layer is also evident when the strip records in figures 7 and 8 for stations along
traverse F-F' and D-D’' are compared. The stations on traverse F~F' are located 20
feet west of traverse D-D' on the west side of the drainageway.

An important control on the resistivity of sand and gravel deposits is the
ionic strength of the contained groundwater. Therefore, water quality data from
monitoring wells in the'vicinity of the ECC Site were acquired from the Indiana
Department of Public Health to investigate the possibility that the lower resistivi-

ties near the ECC Site were due to the presence of contaminants that had increased
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the lounic strength of the shallow groundwater. Analyses for chloride, total dis-
solved solids and speclfle conductance are tabulated for proundwater samples from
9 shallow monitoring wells in the study area on a map in Appendix III.

The values for chloride, total dissolved solids, and specific conductance
for groundwater from 2 wells located north of the site (no. 58 and no. 59) and 1
well on the site (no. 57 located south of the lagoon) are very similar to values
for those constiuents in monitoring well no. 37 located in the grass field west of
the site. Specific conductance varies from 560 to 620 u siemens/cm for the 3 wells
in the vicinity of the site compared to a value of 605 y siemens/em for groundwater
from well no. 37. Higher values for chloride, total dissolved solids and specific
conductance were measured in 2 wells located immediately south of the ECC Site.

For specific conductance the values range from 585-670 u siemens/cm at well no. 57
and from 1060 to 1230 u sieﬁens/cm at well no. 60. Note that the highest concentra-
tion for the three constiuents were measured in shallow monitoring wells located in
the southern part of the study area. Specific conductances of 1300 and 1500 u
siemens/cm were measured at well no. 56 and no. 55 respectively.

The increase in ionic strength in groundwater south of the site is sufficient
to cause a decrease in the resistivity values measured for the sand and gravel
deposits. However, the decrease that has occurred is not evident in the "true"
resistivity values at either station no. 29 that is located near monitoring well
no. 60 or at station no. 52 that is located in the vicinity of monitoring wells
no. 55 and no. 56. The decline in resistivity that has occurred cannot be evaluated
without values for baseline resistivities before the contamination occurred.

It is highly probable that electrical interference by the metal fences is the
major reason for the lower resistivity values at stations near the ECC Site. Al-

though the "true" resistivity of the middle layer is lowered at these statioms,
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A
the depth interval of the layer cocrelates well with sund and gravel deposits
reported in drillers records Tor nearby horinga,  Examples liated Ln Table 1 are

VES=37 and ECC-5A on the western side, VES-7 and SB~59 on the north side, VES-25

and SB-79 on the cast side, VES-40 and SB-57 on the south side and VES-29 and SB-60
at the southeast corner of the site. The data indicate that sand and gravel deposits
are present at a shallow depth throughout the vicinity of the ECC Site; at depth

the sand and gravel deposits are underlain by thick deposits of glacial till. The
"true" thickness of the sand and gravel deposits ranges from 10 to 50 feet. The
thickest deposits werc present at statlons located on the north, east and southeast
sides of the site.

The shallow sand and gravel deposits are absent in a locality that is directly
east of the northeastern part of the ECC Site on the eastefn side of the unnamed
drainageway. The low 'true" resistivity values determined at VES-12 shown on traverse
A-A' in figure 12 indicate that the geolpgic materials to a depth of at least 80 feet
are primarily fine-grained. This interpretation is supported by the drillers records
for two borings (SB-68 and ECC-~4C) that are located in the same locality. The data
indicate that in this locality the sand and gravel deposits terminate a short
distance east of the ECC ‘Site approximately along a line that is marked by the
drainageway. The southern distance to which the sand and gravel deposits are
absent on the east side of the drainageway 1is not well-defined. The layering para-
meters determined for staions VES-13 and VES-14 indicate that the middle layer
(sand and gravel deposits) is present in the southern part of traverse A-A'. This

futerpretation is supported by the drillers records at horing SB-76.

VES-13 s lucated approximately 110 [eet south of boring ECC=-4C.
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Conclusions

A surface electrical carth resistlvity investlgation in the vicinity of the
ECC Site identified 3 layers in the unlithified geologic materials present to depths
of greater than 100 feet—1) an upper layer of low resistivity materials interpreted
to be silts and clayey silts, 2) a middle layer of high resistivity materials inter-
preted to be sand and gravel, and 3) a thick layer of low resistivity materials
interpreted to be fine-grained glacial till. The lower layer is present throughout
the entire study area. The middle layer (sand and gravel) occurs over most of the
study area and 1is only known to be absent in a small locality in the northeastern
part. Thickness of the sand and gravel is interpreted to vary from 0 to approximately
60 feet. The thickest deposits are present in the northern and western parts of the
study area. The resistivity values indicate that the sand and gravel deposits are
present throughout the vicinity of the ECC Site.

Because of the absence of baseline values, the resistivities measured in the
study cannot be related to the presence of contaminants in the shallow groundwater.
Electrical interference by the metal fence is believed to be the major reason for
the lower resistivity values measured for the middle layer in the immediate vicinity
of the ECC Site. A significant aspect of the field study was the finding that the
layering parameters of geologic materials to depths of greater than 100 feet can be
determined from vertical electrical sounding measurements taken at stations that

are located within 5 to 10 feet of metal fences.
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Plate 1. The Study Area for the Surface Electrical Earth Resistivity Investigation
in the Vicinity of the ECC-Site. The Map Shows the Locations of VES
Stations and the Traverse Lines for Geoelectrical Sectioms.



APPENDIX |

Apparent Resist{vities* For Vertical Flectrical Sounding
Profiles At Statlons Located On The Environmental Conscrvatlon
Aund Chemlcal Corporation Site

Current
electrode Vertical electrical sounding station no.**
separation 1 2 3 4 5 6
distance
(feet) - apparent resistivity (olm-feet)
6.6 T 92.20 75.47 114.76 192.14 120.13 96.43
9.6 3 101.84 81.93 115.06 203.09 113.61 99.61
14.2 ¢4.% 139.89 102.46 128,57 167.18 113.22 102.79
20.7 ¢-> 165.08 112.40 147.99 161.17 116.86 111.48

30.4 7.3 178.56 134.11 161.60 164.75 124.90 120.17

44.6 3.6 195.75 158.71 179.61 172.10  134.74 126.41
65.6 29 2i5.92 . 189.94 205.45 190.69 145.79 132.02
96.4 223.95 210.83 216.90 213.23  141.66 125.98
141.4 - 227.33 211.59 222.44 209.85  137.49 119.91
207.4 - 225.20 223.56 201.22 208.21  122.18 105.51
304.6 222.28 227.14 188.00 91.08
447.6\ 116.34
656.0 98.38

*Apparent resistivities in ohm-feet as a function of the distance separating
the current electrodes in feet (Schlumberger Electrode Array).

**Ihe Locations of the statlons are shown on the base map.



APPENDLIX I (Con't)

Apparent Reslistivitles For Vertical Electrical Sounding,
Proflles At Statlons lLocated On The Environmental Conservation
And Chemical Corporation Site

Current
electrode Vertical electrical sounding station no.
separation 7 8 9 10 11 12
distance
(feet) apparent resistivity (ohm-feet)
6.6 104.99 82.26 118.24 119.78 125.91 85.21
9.6 108.86 97.97 113.25 131.95 134.48 90.29
14.2 113.42 100.04 109.74 128.47 142.77 87.77
20.7 114.27 101.71 106.20 124.44 151.04 99.31
30.4 116.41 112.60 115.91 131.29 153.14 88.88
44.6 119.81 126.05 121.55 134.48 155.24 92.33
65.6 125:39 135.59 133.56 137.62 154.68 87.67
96.4 135.39 139.49 137.33 147.66 154.09 114.34
141.4 142.74  139.03 133.66 146.22 148.02 69.99
207.4 130.08 132.18 144.74 48.74
304.6 126.80 115.91
447.0
656.0

*Apparent resistivities in ohm-feet as a function of the distance separating
the current electrodes In feet (Schlumberger Electrode Array).



Apparent Resistivities* For Vertical Electrical Sounding

APPENDIX T (Con't)

Troflles At Statlons located On The Envirommental Conscervation

And Chemical Corporation Site

Current
electrode Vertical electrlcal soundlng station no.
separation 13 14 15 16 17 18
distance
(feet) apparent resistivity (olm-~feet)
6.6 111.61 72.48 118.34 131.98 116.73 196.20
9.6 117.32 75.99 117.55 140.54 108.60 161.50
14.2 120.63 91.61 114.76 138.15 118.04 144,94
20.7 123.95 106.76 118.80 139.36 118.30 128.34
30.4 146.55 135.98 136.02 143.92 118.53 125.82
44.6 156.48 159.24 142.38 155.37 120.14 129.88‘
65.6 166.39 183.45 147.30 162.36 131.00 125.00
96.4 166.75 178.69 138.21 156.02 126.41 125.06
141.4 148.84 139.89 129.13 141.63 115.88 108.40
207.4 130.90 129.03 120.63 82.13
304.6 129.06 128.93 71.56
447.0 127.19 122.08
656.0 105.51 115.19

*Apparent resistivities in ohm-feet as a function of the distance separating
the current clectrodes In feet (Sehlumberger Electrode Array).



Apparent Reslstivitles* For Vertical Electrlcal Soundlng

APPENDIX I (Con't)

Profiles At Stations Located On The Environmental Conservation

And Chemical Corporation Site

Current
electrode Vertical electrical sounding station no.
separation 19 20 21 22 23 24
distance
(feet) apparent resistivity (ohm-feet)
6.6 128.96 153.89 96.49 109.58  92.29 106.00
9.6 119.16 144,71 109.12 117.39 107.55 110.10
14.2 116.07 130.97 122.67 125.19 121.91 120.47
20.7 119.75 132.54 136.18 136.90 136.28 128.31
30.4 129.16 134,11 144.32 148.58 150.68 138.41
44.6 142.02 145.79 152.45 164.62 160.35 151.14
65.6 113.84 157.47 153.43 161.08 163.14 149.86
96.4 85.64 150.09 137.56 145.27  142.94 142.64
141.4 74.78 134.64 117.62 105.18 120.67 113.32
207.4 118.17 93.31 84.78 89.83 89.60
304.6 101.71 86.16 79.11
447.0 87.51 88.46
656.0 82.82 64.94

*Apparent resistivities in ohm-feet as a function of the distance separating
the current electrodes in feet (Schlumberger Electrode Array).



APPENDIX I (Con't)

Apparent Reslstlvitles* For Vertleal Electrlcal Soundling

Mroffleu AL Statlong Locuted On The BEnviroumental Conservatlon

And Chemical Corporation Site

Current
electrode Vertical electrical sounding station no.
separation 25 26 27 28 29 30
distance
(feet) apparent resistivity (ohm-feet)
6.6 161.54 84.82 184.00 177.28 97.41 119.22
9.6 153.53 103.15 167.28 156.98 103.64 130.18
14.2 145.50 113.88 150.55 143.92 107.71 151.60
20.7 140.64 120.11 158.55 147.07 137.30 184.04
30.4 146.35 126.34 166.52 154.45 151.07 205.68
44.6 152.06 146.55 180.26 165.90 166.46 204.60
65.6 159.90 148.35 194.01 171.28 181.84 203.75
96.4 164.39 148.25 182.23 164.39 172.23 194,17
141.4 141.63 121.68 . 160.88 141.63 162.62 193.02
207.4 125.46 92.03 123.78 112.89 135.26 148.87
304.6 109.25 71.20 86.65 139.40
447.0 105.05 210.14
656.0 212.38

Lhe current clectrades T feet (Sehlumberper Electrode Array).

*Apparent resistivities in ohm-feet as a function of the distance separating
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APPENDIX I (Comn't)

Apparceat Reslstlvitles* For Vertleal Electrical Soundlng
Profiles At Stations lLocated On The Environmental Conservation
And Chemical Corporation Site

Current
electrode Vertical electrical sounding station no.
separation 31 32 33 34 35 36
distance
(feet) apparent resistivity (ohm-feet)
6.6 188.56 89.77 95.12 115.65 97.87 72.35
9.6 189.45 95.08 108.76 118.60 121.03 91.24
14.2 190.30 100.56 114.17 121.52 140.97 112.97
20.7 201.22 116.83 121.39 133.20 160.91 144.51
30.4 200.44 142.41 138.25 147.30 178.46 171.74
44.6 207.68 159.24 162,03 171.41 180.92 182.49
65.6 199.68 172.10 177.77 183.45 183.45 189.94
96.4 188.20 167.96 179.87 188.20 171.54 176.30
141.4 174.88 152.12 166.13 167.87 153.89 150.38
207.4 156.32 123.19 134,18 130.90 128.34 125.75
304.6 i43.17 101.71 107.71 101.71 109.25
447.0 188.01 132.71 143,76
656.0 178.60

*Apparent resistivities in ohm-feet as a function of the distance separating
the current clectrodes in feet (Schlumberger Flectrode Array).



APPENDIX I (Con't)

Apparcent Reslstivities® For Vertteal Fleetrleal Soundlng
Proffles At Stations Located On The Favironmental Conscervation
And Chemical Corporation Site

Current ‘
clectrode Vertical electrical sounding station no.
separation 37 38 39 40 41 42
distance
(feet) apparent resistivity (ohm-feet)
6.6 - 140.22 302.77 502.66 98.95 116.73 135.59
9.6 143.40 251.34 310.41 125.91 129.26 133.43
14.2 145.66 -168.75 233.79 128.18 137.69 134.84
20.7 150.25 129.85 161.90 139.36 146.51 144.09
30.4 154.84 137.13 171.41 155.96 165.83 162.06
44.6 160.35 152.06 194.66 172.33 189.97 188.23
65.6 161.54 166.39 210.24 168.03 212.05 217.16
96.4 167.96 160.81 182.23 160.81 216.18 218.41
141.4 155.63 203.39 205.91
207.4 180.53 175.84
304.6 153.76 145.96
447.0 199.68
656.0 186.17

*Apparent resistivities in om-feet as a function of the distance separating
the current clectrodes in feet (Schlumberger Flectrode Array).



APPENDIX I (Con't)

Apparent Reslstivitles* For Vertlcal Electrical Soundlng
Profiles At Stations T.ocated On The Environmental Conservation
And Chemical Corporation Site

Current
electrode Vertical electrical sounding station no.
separation 43 44 45 46 47
distance
(feet) apparent resistivity (ohm-feet)
6.6 95.84 71.01 107.22 114.93 140.18
9.6 106.20 76.12 122.08 122.67 152.45
14.2 126.60 109.81 151.79 126.47 164.72
20.7 150.38 125.55 157.07 147.50 175.54
30.4 174.59 156.16 177.38 160.94 186.20
44.6 190.30 186.82 197.42 184.13 196.86
65.6 211.56 220.74 210.24 209.19 208.60
96.4 207.19 231.89 225.86 227.89 216.80
141.4 192.73 218.21 228.38 216.84 225.59
207.4 172.79 181.64 227.40 193.02 213.03
304.6 136.02 151.47 216.77 - 192.14
447.0 254,40 287,30 205.65
656.0 219.16

*Apparent resistivities in ohm-feet as a function of the distance separating
the current electrodes in feet (Schlumberger Electrode Array).
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Appendix B
BORING LOGS

GLT301/61-10
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PROJECT NUMBER

{ BORING NUMBER

i ,

g}{?fLL Wes2320.C % £ce- /A SHEET / or &
SOIL BORING LOG

prosect _ LCC__MEmEQAL INVESTICATIIN LOCATION AORTAHWEST oKVER

ELEVATION 887 20 DRILLING CONTRACTOR __MATECO  Drtlnvg L0,

DRILLING METHOD AND EQUIPMENT CME S50 R/G LA T 3(,',

6" 0.D. 33/" I.D

WATER LEVEL AND DATE & s- 6/'/93 1UY0 HRS _ START &///7P83 _ rmusk Qézzaa Locger 2 W tovece

SAMPLE neTRAno SOIL DESCRIPTION COMMENTS
2 TEST
Ol w| 2 |95 | § HESMIL  lATiciE Si2E DISTRIBUTION. COLOR, 3 DRILLING RATE,
<l 33| & | 2| 3 Blows . MOISTURE CONTENT, RELATIVE DENSITY e DRILLING FLUID LOSS.
alese| ¥ 22| o | PR OR CONSISTENCY. SOIL STRUCTURE. 29 TESTS AND
ol 883| z [z | & - AICHES MINERALOGY. USCS GROUP SYMBOL 1 INSTRUMENTATION
. SAvOY Snry czAY’ BRocun] ANC BlAck 2%
U P b
- ss-1 /8 9’3’-5'{ MesST, TBFSorL i TH GRASS KaoT'§ T 4
\ \Cet so
2 - .
N ’ STV CLAY, MTTLED Ekoun) puo
- \ SI'Z /y 3’5’5 ‘é ,GRAY 5 Mw:f; FED/“” Snﬁ: ‘/ -
N N TRACE SAND ' .
= /:(/ S:-j " -78- — ay
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e
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8 swry CUIY' &RAY, mo/sT, . 4
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74 AN
< " - MEDIUM  DENSE ’f'(
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% , sury cdv) seay, wer, 10 l
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7 N f'/ " (c L— M L) /7 ol.‘ -
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8 N sl il P cLay, €RAY, wWET, . ]
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1 X lsso) 21" |3-4-7 y . .
-7 JOACE GRAVEL ]
A0 = -1
] (c!) 7 ﬁ ]
221 - 4 ))/A’ -
.L 0 -
AY = .#r . - -
_ ) 250’ Hﬁ N
ss-tl | /" |/1-78-a%]| SAND, FnE TO MECIuMm, GRAY, o] sl i"'—d""a‘__
Rl ET Moisr 70 WET] DEMSE T Z:w—sifﬁsﬁac-zQ ‘
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B 1ess S/TY CLAY, MoT7eso 77w AwD r;éé’: ~6 :’;Fifi_‘“’
- I —— - = g A -
ss-/2| /1 |¢&-8-/0 Blown, MarsT TP WET] STIFF fﬁ wvO SwRFAc
30 %77 (ce-ML) . 3
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: PROJECT NUMBER BORING NUMBER
- ECIP#{I\,AL Wesr30.C3 Eec - /A sHEET X oF ‘
SOIL BORING LOG
-~ ]
o provecT _LLE KNotEDAL JIVESTICAT700/ LOCATION LORTHWES]  CORNER
eevaron 287220 DRILLING CONTRACTOR __AIATECO DRiLLING  CO.

DRILLING METHOD AND EQUIPMENT_CMHE S50 RI1G . 4/sd T 3L’ 5% Reraky RIT Tp 40"
l 7 .
WATER LEVEL AND DATE _3:5 = 6//83 - 0900 #2S _ stant S///83 _ rmsn _G,Z-_?,ZB_?’ Loager D W. LoV&LL

— SAMPLE ENETRATIO $OIL DESCRIPTION COMMENTS
z ol o lo > _“mn_'“ NAME. GRADATION OR PLASTICITY. ) DEPTH OF CASING.
= 8| = |zg| § PARTICLE SiZE DISTRIBUTION, COLOR, 3 DRILLING RATE.
<| EES| =z ([ S= | 3 Blows. MOISTURE CONTENT, RELATIVE DENSITY - DRILLING FLUID LOSS,
- ol age] 2 a2 | o | PER OR CONSISTENCY. SOIL STRUCTURE. 29 TESTS AND
Wi om® 4 -Z 4 é- INCHES MINERALOGY. USCS GROUP SYMBOL 1 INSTRUMENTATION
4 . d% ]
32 4 [ . 1
-k- ) 23.5' 1
P77 Srery CLAY, Beswa - GRAY, 1L -
Bl ss-i3| Jo'" |25 w-%,' MoST, Somg SAVD, TRAcE fusweD & casmve T |
= 2% T = - ~ 22 F7T THEN ORsvE -
357 GRAVEL, AHARD L T e rwasel
] P~a9Fr T
- 23 - (C L) - A Driueo w/5K’RETARY

T Férmt 36 T YO FT-

-

C o Berrsit _of [eRC—F vo.o' |

CET MonITRRING WELLT
- - e Ar 285 Fr 4

- - -

1 -

- - -

AL
i 1
T | 1

1
'

g
- - .
J . - -
a— - -

- REV 11/82 FORM D1586



ELEVATION
DEPTH
BELOW
SURFACE

INTERVAL

TYPE AND
NUMBER
RECOVERY

Rows |
Pee d
G ~10iesisS

NAME, GRADATION OR PLASTICITY,
PARTICLE SIZE DISTRIBUTION, COLOR.
MOQISTURE CONTENT,RELATIVE DENSITY
OR CONSISTENCY. SOIL STRUCTURE.
MINERALOGY. USCS GROUP SYMBOL

SYMBOLIC
LOG

PROJECT NUMBER BORING NUMBER
W6sR30. €3 Fce -/ sveer / of G
SOIL BORING LOG
£cC  NBIEOIAL NYESTIEATION LocaTioN _ABLOTHWEST CoRNER
§86. 70 DRILLING CONTRACTOR _/MATECO DRILLING CO.
DRILLING METHOD AND EQUIPMENT _CME - 550 Kl~  HSA 72 8 [ AoTRRy AT wfetead JATER o 30
WATER LEVEL AND DATE - OP00HRS ___ START w}_ rnisH _6/8/83  oacer LA Jortutor/
AN SOIL DESCRIPTION COMMENTS
TEST

DEPTH OF CASING.
ORILLING RATE.
ORILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

NoT SAsoceo RRud 0’10 23.5"

~23.5

EB-&'

6-/0-/3

A6 4

250

SAND | FIME TO CoAe:if,
CRAY, WET, MEDium DEVIE,
SomE FINE GRAVEL

(swW)

e ¢ 4
| Pusweo @ creme P /8' J
" Dreve ¢"cAsInG TO 307
lew T4 300 ¥ AAmmER

OFFSEr AD DEULED
WITAORT™ SAMPLIN G~

70 23.5 Fr - SEE
Eec-1R LoG FR
Sitmccon) Sole UWITS

a—
-

ST HsA: T2 8 T
THEY PUHED G

[
CAS/ING- TO 6

-

t
Hoge cars0 &feows 23.5. 7

-
-
-4
4
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PROJECT NUMBER BORING NUMBER

sHILL L5 220.C3 Lec- /¢ sweer R o G
’ SOIL BORING LOG

2

" provecT LLC /ENQO/A’L JMVETIG AT 01/ Location ASoLTAVEST COLNEXR
ELEVATION 886.70 DRILLING CONTRACTOR _M/ATECD  DEILLING. CO,

DRILLING METHOD AND EQUIPMENT £- f 2% & BT BEITOMTE MUD BEow) 30°
s .
WATER LEVEL AND DATE 2.3 = G/%/83 - 0600 HRS _ starT _G_Z&,L&j"_mmsn G/8/493  \oceer L A) TBRICon .

STANDAR

SAMPLE NETRATIO $OIL. DESCRIPTION COMMENTS
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Of . 8| 2 |8 | § [LBEmAI  DTICLE Size DISTRIBUTION. COLOR. 3 DAILLNG RATE,
x| E3S| £ | a8 | 3 [Gtows MOISTURE CONTENT, RELATIVE DENSITY ] DRILLING FLUID LOSS.
wlage | B [a2] O [0ER - OR CONSISTENCY. SOIL STRUCTURE. 23 TESTS AND
Z{lcea| 2 |2 | & -INeHES MINERALOGY. USCS GROUP SYMBOL as INSTRUMENTATION
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$56 | /8 |13-as-25| THACE SAND. ? “
7.0
-5-2-J (C/) ’ ] 1 B
Sy1575 swury cAY | MoTTIES ERAY -/ :
- 9-7 /8" Je-24-29 AND BEOUJNI' M.o(.i'r'J MRD) "A//ﬁ 4
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l%HHzlm - lwesr30.23 Ecc-/¢ sweer 3 of (o
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ELEVATION £86.70 DRILLING CONTRACTOR __AMA7TECO  DRiyr/G  CO.
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LABORATORY TESTING PROCEDURES 7

Grain Size Tests

Grain size tests were performed to determine the particle size
and distribution of the samples tested. The grain size distribu-
tion of soils coarser than a No. 200 sieve was determined by pas-
sing the sample through a standard set of nested sieves. These
tests are similar to those described by ASTM D-421 and D=-422. The
results are presented on the attached Grain Size Distribution
Sheets.

Moisture Content

The moisture content is the ratio expressed as a percentage of
the weight of water in a given mass of soil to the weight of the
solid particles. This test was conducted in accordance with ASTM
Designation D-2216-66. The results of these tests are presented

on the attached Summary of Laboratory Test Data.

Specific Gravity of Soil Solids

The specific gravity of soil solids is the ratio of the weight in
air of a given volume of soil particles to the weight in air of
an equal volume of water. This test was conducted on selected
soil samples in accordance with ASTM designation D-854-58. The

results of these tests are presented on the attached Summary of
Laboratory Data.

Atterberg Limits Testing

Representatiave samples of the soils were selected for Atterberg
Limits testing to determine the soil plasticity characteristics.
The soil's Plastic Index (PI) is representative of this charact-
eristic and is bracketed by the Liquid Limit (LL) and the Plastic
Limit (PL). The LL is the moisture content at which the soil
will flow as a heavy viscous fluid and is determined in accor-
dance with ASTM D-423. The PL is the moisture content at which
the soil begins to lose its plasticity and is determined in
accordance with ASTM D-424. The data obtained are presented on

the attached Summary of Laboratory Test Data and boring logs.



BORING LOG TERMINOLOGY

Permit Number: This mineral Well Permit Number is assigned to Materials
Testing Consultants, by the State of Michigan Department

- of Natural Resources Geological Survey Division. Materials
Testing Consultants is obligated under the rules of the

Mineral Well Act to plug test borings in a specified manner.

Sample Type: "S8S" and "L" are the split barrel and liner samplers used
to recover soil samples in the ASTM D 1586 Standard Pene-
tration Test.

"S.T."* refers to the thin-walled sampler (Shelby Tube)
used to recover relatively undistrubed soil samples in
— / the ASTM D 1587 method of sampling.

"A" refers to a distrubed auger sample.

"C" refers to a rock core sample obtained by Diamond Core
(:: Drilling in accordance with ASTM D 2113.

- Boring Method: "H.S.A." refer to the Hollow Stem Auger.
"S.S.A." refers to the Solid Stem Auger.
"W* refers to the Wash Boring Method.
"R" refers to the Rotary Method.
"C" refers to the Casing Method.

— Water Observations: Depth of water is measured from the top of ground to top
of water level. Inftial depth indicates water encountered
during boring, completion depth indicates water level
immediately after boring, and depth after "X" number hours
indicates water level after a time period.

Water’ observations in pervious soils are considered re-

- liable groundwater levels for that date. Water observa-
tions in impervious soils may not be accurate groundwater.
measurements unless records are made over several days' ‘.

- time. The groundwater level will fluctuate for both per-
vious and impervious soils.

Soils Description: Visual classification of major soil constituents.
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Color:

Size:

Minor Component
Quantifying Term:

Layer or Stratum:

Lenses:

Seams:

II

When the color of the soil is uniform throughout, a
single color such as brown, gray or black will be used,
modified by adjective such as light and dark. If the
soil's predominant color is shaded by a secondary color,
the secondary color precedes the primary color, such

as: gray-brown, yellow-brown. If two major and dis-
tinct colors are swirled throughout the soil, the colors
will be described by the term mottled, such as: Mottled
brown and gray.

Soil Components - - Size
Boulders Larger than 8"
Cobbles 8" to 3"
Gravel--Coarse 3" to 3/4"
--Fine 2 mm. to 3/4"

Sand --Coarse 2 mm. to 0.6 mm.

--Medium 0.6 mm.-0.2 mm.

--Fine 0.2 m.-0.06 mm.
Silt 0.06 mm.-0.002 mm.
Clay 0.002 mm and smaller

Trace 1-10% (Percentages are

estimates unless

Little 10-20% a sieve analysis
is performed

Some 20-35%

And 35-50%

Soil mass which can be characterized, for engineering
purposes, by a single set of strength and classifica-
tion parameters.

Lenses of soil occur within a soil layer and range in
thickness from a fraction of an inch to approximately
one (1) foot thick.

Planer opening in a soil layer filled with soils of
different characteristics. Soil seams are usually a
fraction of an inch thick and may occur in various

directions. )



Density:

Granular Soils (Cohesionless)

Number of Blows

III

Relative Density

Compactness

0-4 0-20% Very Loose
5-10 20-40% Loose
11-30 40-70% Medium Dense
31-50 70-90% Dense
above 50 90-100% Very Dense
Consistency:
Cohesive Soils Approximate
Shear Strength
Number of Blows in K.S.F. Cohesion
0-2 0.25 Very Soft
3-4 0.25-0.5 Soft
5-8 0.5-1 Medium Stiff
9-16 1-2 Stiff
17-32 2-4 Very Stiff
above 32 above 4 Hard
Grading: When Soil characteristics vary gradually with depth
within the same soil stratum, the variation is described
by using the term "grading”.
N.P.M.: Natural Percent Moisture of in situ soil sample.
N.D.: Natural Density of in situ soil sample in p.c.f.
S.S.: : Shear Stength of cohesive soil samples as determined
by the Unconfined Compression Tests in K.S.F.
Classification .
Data: Laboratory data to assist in classification of soils

and classification of soil characteristics. ie: Plastic
Limit, Liquid Limit.
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UNIFIEDC SOIL CLASSIFICATION SYSTEM
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SUMMARY OF LABORATORY TEST DATA

MI'CI
Boring Sample | Sample Sample Description Unltp::lgnt :o':::rnefs‘s"ie:e P:::::t Specific M':»‘its“t:o‘r‘ Atterberg Limits Sample
N Depth Typess and Strength | No. 200 [ Gravity CWW‘ Number
USCS Classification et Dry KSF Sieve X LL PL. Pl
1A 9-4" SS | gray silty clay 11.4 [120.9113.5|7.4 [92921
2 (CL) '
ay clay with
, SS -c sand and f 58.8 |2.68 92899 | *
1A 4-6 3 | gravel (CL)
_16' | SS | eray silty clay ; 9.4 {16.911.4(5.5 [92922
14-16 8 (CL-ML) :
o' | SS | eray silty clay 5.3 |15.0]10.8] 4.2 ] 92923
1A 18-20 10 (CL-ML) Je
brown &
1o | 28-30" |ss |mottled silly . -, 7.0 |18.0]12.5] 5.5 | 92924
12 cl =ML
gray clay with f
3 6 SS to ¢ sand and £ 56.6 |2.68 92900 *
1A 4%-3 13 gravel (CL) '
ay fine to .
, sS gr San wgthos 6.0 92901 *
1C 23%-25 1 £ gravel (SW) .
.39 gray fine sand ,
1C 29%_31. 2 with san?asoilt 34.6 2.670 92902 *
gray silty clay
e | 36 %5 |with f£-c sand (8.7 [22.6/18.3)4.3 | 92925
& f gravel (CL-Ml
SS gray clay with
s f-c sand & £ 65.5 |2.70 92903 *
1C 39%-41 gravel (CL)
* Graphic Presentations of Results of Triaxia), Consolidation, (Y aterials ‘Cl—"ullnu (Sonsultants

SO M YMOUTH R 8., QARAMD BAMGE, MCrt. 40308 + PriORg S10/400 3080

CBR, Proctor, Grain Stze, and other tests follow this summary

e $S = Split Spoon Sample ?ASIH 0 1586 _ JOB NUMBER: 162G
UD = Undisturbed Sample (ASTHM O 1587 PAGE 1 OF ﬁ




SUMMARY OF LABORATORY TEST DATA

Unit Weight Unconfined Percent ) MI'CI
torten | suwle | sty | Sewlefupertotion | per | comresive | P fspettlc) patstur | OIS o
USCS Classification Wat Ory KSF *.Sleve L e P Number
EREZ
1C | 54%-56' | ¥3 |mott (Cﬁ)ay 10.5 1408 | 21.9} 18.9] 92926
1c | 64y-65%'| 55 Sth s fm)T 5.9
- sane f-c -9 |16.2 | 11.8| 4.4] 92927
10 sand (CL)
sS ‘b;rom sglt zit:h
1c 74%-76' -¢ sand & 58.3 | 2.68 *
a3 12 gravel ML) , 92904
Yown s1ilic-
SS .
_AMY f-c sand and £
1c (79%-80%'| 13 (70 SEOD 6.0 15.6 |11.9] 3.7] 92928
S blue gray
1C  39%-141'| 55 [ 5Ly °1(‘:'é ) 15.2 |47.5 [19.4]28.1[ 92929
REEE
San samne
1Ic  [545-156'| 28 | ¢ gravel (S-SW) 11.5 92905 | *
o |G s i
sane e
2c | 4-6' 3 | gravel (@) 7.5 17.7 [11.3]| 6.4 92930
S5 gray silty clay
2c |12-4 |77 | (@M | 7.8 [16.3 |10.9| 5.4 920m
sg [ 8ray f-c sand
2 |16-18' 9 (SP) 5.8 92906 | *
2c |20-220 |55 Elth some fine 4.9 92907 | *
gravel (SW)

X aterials U rasting (Bonsultants .

* Graphic Presentations of Results of Triaxial, Consolidation,
CBR, Proctor, Grain Size, and other tests follow this Summary 601 PLYMOUTH 8., GRAND RANDS. Mt 40808 o PG $10/008 Basp
ASTH D 1586 JOB NUMBER: 162G
PAGE_2 __OF __6

er §5 = Split Spoon Sample
ASTH D 1587

UD = Undisturbed Sample




SUMMARY OF LABORATORY TEST DATA

, Unit Weight Unconfined | P t
Boring sample | sample | S4wle Description " pc: Cor:::es:ievc ::::2 Specific ”':,“ts“t';‘"_l‘ Atterberg Limits MICI
Number Depth Typess and Strength No. 200 | Gravity Content Sanple
USCS Classification Wat Ory KSF Sieve LL P.L p.1. INurber
ss gray f-c sand
with sare £
2C 26-28' 14 gravel (SW) 2.3 92965
s gray f-c sand
2c | 32340 | 17 [Vich some siit 33.9 92908
sg |oray clay with
2c | 444-46' | 20 |same f-c sand 2.9 ]23.9 |12.5 |11.4 |92932
(cL)
ss |oray clay with
2c | 49%-51' | 21 7&? f-c sand 67.6 [2.699 92909
ss [gray clayey silt
2c | 79480 27 [(CT-ML) . . 8.0 |19.5 |13.1 | 6.4 |92933
ss |brown f-c sand
2c  |99%-1004'| 31 |with little . 10.0 92910
%5-1003 avel (SP-SM)
ss |gray silty clay
2c |119%-121'| 35 [(CW) ,10.5 122.2 |14.7 | 7.5 |92934
sS |gray clay with
2Cc |144%-146'| 40 |same f-c sand 015.8 |21.1 |14.3 | 6.8 |92935
(ML~CL) i
SS |gray f-m sand
2C 1149%-151'| 41 |with limestane (SEM) 13.9 92911
chips & little sjlt
SS |brown clay fill
3A 2-4 2 (cL) 12.7 [26.4 [16.5 | 9.9 |92936

* Graphic Presentations of Results of Triaxial, Consolidation,

CBR, Proctor, Grain Size, and other tests follow this summary

** $S = Split Spoon Sample ZASIM D 1586
A

UD = Undisturbed Sample

STH D 1587

Matarials S resting (CSonsultants..

03 MLTYMOUTH M0, SRAND RAMDS, MCH. 40584 ¢ PIORE §16/004 Base

162G

JOB NUMBER:
PAGE_3 OF_6




SUMMARY OF LABORATORY TEST DATA

: Unit Welght Unconfined | Percent MTCI
dortn Sample | Sample | Semele Description pc: " cg::essnieve ::::2 Specific ”'::"'“"‘ Atterberg Limits Sample
N Meg Depth Types and Strength | No. 200 | Gravity Co:tt:nr: Nurber
USCS Classification Wet Dry KSF Sieve LL PL. Pl
brown f-c sand
.| S3 | with 1little \
a | 8-10 5 | silt (SM-SW) 11.1 92912 | *
brown f-c sand
| S5 | with little f-c
| 14-16 8 | gravel & silt(sy 15.4 92913 | *
gray silty clay
SS | with little f—c
A [18-20' | 10 | gand (CL-ML) 9.9 | 17.6] 13.1| 4.5 | 92937
gray sllity ‘clay
SS ()
ic [|3s-36 | 14 10.6 | 21.1] 14.2] 6.9 | 92938
ss gray silty clay
th same
3C |64%-66" 20 :;ng & f gﬁ;eliCL—ML) 7.3 19.81 14.3] 5.5 929139
ss | 9ray clayey sily
t sand .
Ic  |10445-106'] 28 ‘&1}' trace 8.7 | 17.0| 13.6] 3.4 | 92940
SS brown silty clay
i 12941310 33 | (@ 13.7 | 35.1] 19.9[17.2 | 920m
. SS gray f-m sand
3¢ |139%-141+| 35 | with little 12.9 29 *
% silt (SM) 92914
ss gray clayey sil
with little £
ac | e-8 4 sang (;L) e t-=¢ 11.4 | 16.5] 12.6] 3.9] 93000
SS gray f-c sand
ac | s-10° 5 ‘2’153‘ clay 47.8|2.702 | 10 93001 | *
* Graphic Presentations of Results of Triaxial, Consolidation, (aterials ‘_lj’osting (CSonsultants ..
CBR, Proctor, Grain Size, and other tests follow this summary $95 FLYMOUTI 1 €. GRARD RARLS, MiCri S48 © F1ORS S1ras ses
e 55 = Split Spoon Semple ’ASIM D 1586 JOB NUMBER: ___ 162G
UD = Undisturbed Sample {(ASTH D 1587 PAGE_4 _ OF §




SUMMARY OF LABORATORY TEST DATA

MICI
Unit Welight Unconfined Percent
Boring Sample | Sample | Semle Description pc:‘f..9 Coapressnieve ::n:: Specific H'::lts“t?r‘e Atterberg Limits Sample
Number Depth Typess and Strength No. 200 | Gravity Content Nurber
UsSCS Classification et Ory KSF * Sfeve LL P.L. P.1
sg [|aray f-c sand
ac | 12-140 | 7 [with clay (5C) 39.4 [2.728 | 4.8 93002
ss |gray silty clay
4c 18-19* | 10 [(D) 7.6 | 19.1] 11.9| 7.2] 93003
ss [|gray clay with
ac 20-22* | 11 |f-¢ sand (CL) 53.0 [2.73¢4 | 3.1 93004
ss gray clay with
f-c sand
ac |3n-a1 |16 [ © en) 9.9 | 21.8{ 12.8] 9.0| 93005
greenish gray
' S5 clay (CL).
4c | 544-56' | 19 19.9 | 38.0{ 17.6| 10.4] 93006
sg  [arey clayey silt
ac |oayo05.9) 27 |MD) 9.4 | 18.2] 14.6] 3.6] 92942
ss |prown silty clay
4c  [139%-141'| 36 V('(%ﬂl f-c sand 8.2 | 37.6| 16.1] 21.5| 92943
ss |oray fine sand
4C  |149%-150.p'38 |with little 13.1 92915
silt (sSM)
ss |gray f-c sand
4c  |154%-155%F 39 |with little 12.7 92916
155 silt (sM)
ss brown & gray
o mottled silty
5A 4456 1 |clay witr gravel | (e 7.8 19.4] 14.2] 5.2| 92944

* Graphic Presentations of Results of Triaxfial, Consolidation,
CBR, Proctor, Grain Size, and other tests follow this summary

*+ §S = Split Spoon Sample
UD = Undisturbed Sample

ASTM D 1586)
ASTH D 1587)

aerials " resting (CSonsultants...

P PLYMOUTH B E., SAAND AAMLS, MICr $3888 ¢ FHIONE S14/600-0048

JOB NUMBER:

162G

PAGE_S OF___6




SUMMARY OF LABORATORY TEST DATA

Unit Meight Unconfined Percent MICI
boring Sample Samole Sample Dedscrlpuon , pcf c?tpresstihu ”Hngzo SGpecl'flc H'::itsut:a‘rle Atterberg Limits Sanple
. an en .
Number Depth Type** USCS Classification Vet Dry rxsfg .21,,, ravity 1 “Content L bL b Nurber
ss |gray f-c sand
sa | 911y | 2 [WAtR sut(sm 43.6 [2.716 \ 92917 | *
ss |gray f-c sana
, with little f x
SA  |19%-20% 4 gravel (SW) 2.8 92918
ss |aray f-c sand
sa  |29%-314¢ | 6 [with trace grave} 5.9 92919 | *
5303 and silt (SH)
ss |oray fine sand
sa [294-31 | 7 (with same silt 26.7 92920 | *
(SM)
s Graphic Presentations of Results of Triaxial, Consolidation, [Yaterials Tf’estlng (Sonsultants...
CBR, Proctor, Gratn Size, and other tests follow this summary 001 PLYROUTH M8 BRANG SAMGS, MiCrs 40000 ¢ PIIGHE 018,400 Surs
STH 0 1586 JOB NUMBER: 162G

*= §5 = Split Spoon Sample ik
A

UD = Undisturbed Sample (ASTM O 1587 PAGE_ 6 OF :
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GRADATION CURYE

DATE 7/25/83
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GRADATION CURYE
pate _//25/83
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CHMHILL

MEMORANDUM

TO: File
DATE: May 31, 1985

: ECC Site Remedial Investigation
Groundwater Sampling Program
Subtask 3-2

PROJECT: W65230.C3

INTRODUCTION

A three-phase groundwater sampling program was conducted
during 1983 and 1984 at the Environmental Chemical and Con-
servation Corporation (ECC) site near Zionsville, Indiana.
Phase I of the groundwater sampling program was conducted on
July 18 and 19, 1983. Phase II of the groundwater sampling
program was conducted on November 29 and 30, 1983. Phase III
of the groundwater sampling program was conducted on Decem-
ber 13 and 14, 1984. Sampling was performed by personnel
from CH2M HILL, with support from Kumar Malhotra and Assoc-
iates (KMA) during Phase II. This work was performed in
partial satisfaction of Contract No. 68-01-6692, Work Assign-
ment No. 18.5L30.0, Subtask 3-2.

PURPOSE

The overall objectives of the groundwater sampling program
at the ECC site were to:

o Acquire data that will assist the project team in
identifying hazardous substances present at the
ECC site.

o Define spacial and temporal groundwater contamina-
tion.

The information gathered in the groundwater sampling program
will be used in the development of appropriate remedial
action alternatives for the ECC site.

SCOPE

The scope of the Phase I groundwater sampling effort at the
ECC site included the following:

o Twelve groundwater monitoring well samples
o Two groundwater duplicate samples
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o One groundwater field blank

During the first phase sampling efforts, only nine wells

were sampled. One well was not sampled because of o0il con-
tamination at the water surface. Two onsite monitoring wells
were found to be covered with concrete and were inaccessible.

The scope of the Phase II groundwater sampling effort
included the following:

o Thirteen groundwater monitoring well samples
o Two groundwater duplicate samples
o] One groundwater field blank

During the second phase sampling effort, only 11 wells were
sampled. The samples wells included the nine wells sampled

in Phase I and two newly installed wells. The well found to
be contaminated during the first phase sampling effort was

not included in the scope of work for Phase II groundwater
sampling. The two onsite monitoring wells were again inacces-
sible.

The scope of the Phase III groundwater sampling effort
included the following:

o Ten groundwater monitoring well samples.
o One groundwater duplicate sample.
o One groundwater field blank.

During the third phase sampling effort, only the wells in
the shallow aquifer were sampled. This included the six
shallow wells sampled in Phase II and four wells installed
in October and November 1984. Due to the slow recharge to
the wells, only organic samples were obtained from ECC-9A
and ECC~-11A.

PERSONNEL
The sampling team during the Phase I sampling effort consis-

ted of personnel from CH2M HILL. The sampling team leader
was Dennis Totzke. He was assisted by Jerry Bills, Tom
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Gilgenbach and Ike Johnson. Paperwork was maintained by
Linda Klann and Shawn Breitenfeldt.

The sampling team during the Phase II sampling effort
included personnel from CH2M HILL and KMA. The sampling
team leader was Phil Smith from CH2M HILL. He was assisted
by Mike Schuetz of CH2M HILL and Charles Brunett and Bob
Teerman of KMA. Paperwork was maintained by Phil Smith.

The sampling team during the Phase III sampling effort con-
sisted of personnel from CH2M HILL. The sampling team
leader was Mark Lepkowski. He was assisted by Randy
Weltzin, Megan Morrison and Jeff Keiser. Paperwork was
maintained by Mark Lepkowski and Megan Morrison.

GROUNDWATER SAMPLING PROCEDURE

MONITORING WELL SELECTION

The monitoring wells sampled during this effort were selected
by CH2M HILL and were revised by the U.S. EPA and Indiana
State Board of Health (ISBH). Seven of the offsite wells
were installed in June 1983 by Mateco Drilling Co. The five
remaining offsite wells were installed in September 1983 and
November 1984 by ATEC Associates, Inc. Two onsite wells,
MW1A and MW2A, were installed in November 1975 by the Ottin-
ger Drilling Co. Monitoring well ECC-8A was installed in
October 1984 by ATEC Associates.

Monitoring wells installed by Mateco Drilling and ATEC were
2-inch diameter wells constructed with PVC piping. The two
monitoring wells installed by Ottinger Drilling were 4-~inch
diameter wells, which were originally developed as industrial
supply wells. Well logs were available for all wells before
they were sampled.

The locations of all monitoring wells are shown in Figure 1,
their description is given in Table 1.

MONITORING WELL SAMPLING

General Well Sampling Strategy

The general well sampling strategy was to obtain a represen-
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Well Number

ECC-1A" (/5

ECC-1C

ECC-2AY '

ECC-2B
ECC-2C
ECC-3A
ECC-3C
ECC-4A
ECC-4C

ECC-5AY '

Vi

ECC-6A :
ECC-7A
ECC-8A
ECC-9A"
ECC-10A "
ECC-11A
MW-1A
MW-2A

GLT360/13

1

b

/,I

0

GROUNDWATER WELL DESCRIPTIONS

Table 1

ECC SITE

Description

Shallow monitoring well
Deep monitoring well
Shallow monitoring well
Intermediate monitoring
Deep monitoring well
Shallow monitoring well
Deep monitoring well
Shallow monitoring well
Deep monitoring well

Shallow
Shallow
Shallow
Shallow
Shallow
Shallow
Shallow

Existing onsite monitoring well
Existing onsite monitoring well

monitoring
monitoring
monitoring
monitoring
monitoring
monitoring
monitoring

well
well
well
well
well
well
well

well

Date of Construction

06/02/83
06,/08/83

06/17/83
06/14/83
06/24/83

06/21/83
06/24/83
09/01/83
09/01/83
10/26/84
10/31/84
11/02/84
11/05/84



Sample

Number

AC

AG

Al

AK

AL

AO-SE

AP-SE

N of P

N of PD

AM-~SW

AN-0-6

AE-AH-0-6

AE-AG-0-6

B6-0-6

D7-18-20

GLT360/38

Date
Sampled

5/8/84
5/8/84
5/8/84
5/8/84
5/8/84
5/8/84
5/8/84
5/8/84
5/8/84
5/9/84
5/9/84
5/9/84
5/9/8
5/9/84
5/9/84
s/8/8s

5/8/84

Table 1

PHASE 1 - SAMPLE IDENTIFICATION MATRIX
ECC SITE (Subtask 3-4)

Date

Shipped

5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84
5/16/84

5/16/84

Laboratory
Service

Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,
Science Applications,

Science Applications,

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc.

Inc,

SOIL SAMPLES

Alrbill

Number

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

411093981

OTR

E-7244

E-7245

E-7246

E-7247

E-7248

- E-7249

E-7250

E-7251

E-7252

E-7253

E~7254

E~7255

E~7256

E-7257

E-7258

E-7259

E-7260

Chain of
Custody

S-4044
5-4044
5-4043
5-4043
5-4043
5-4043
5-4043
5-4043
5-4043
5-4041
5-4041
5-4041
5-4041
S-4041
5-4041
5-4042

5-4042
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tative sample of the local groundwater while minimizing con-
tamination of both the monitoring well and the sample.

Where well sampling equipment was required, the order of
well sampling was based upon sampling those wells suspected
to be the least contaminated first and moving progressively
toward those suspected to be most contaminated.

Well Sampling Equipment

Two types of sampling equipment were used to sample the shal-
low aquifer wells. A stainless steel submersible pump
(Johnson-Keck Model SP-81) was used to purge and pump out

all samples except volatile organic samples. A 2-inch stain-
less steel bailer was used to obtain samples for volatile
organics analysis.

No sampling equipment was required for the intermediate and
deep monitoring wells, which were flowing artesian wells.
Water Surface and Head Measurements

Before purging the shallow monitoring wells, the location of
the groundwater surface was measured. The surface water
level was measured with a battery powered water surface level
indicator. All measurements were made from the top of the
well casing.

Before sampling the intermediate and deep monitoring wells

(all artesian), the potentiometric surface was measured by

attaching S5-foot lengths of 1-1/4-inch diameter PVC exten-

sions on top of the well casing and measuring the height of
the water column upon reaching equilibrium.

Well Purging

Each monitoring well was purged before taking the groundwater
sample. The volume of water in each well was calculated
based on the total depth of the well and the depth to water
surface in the well. The required purge water volume was
then set at five times the well water volume.

The routine for well purging with the submersible pump (shal-
low wells) was based on the constraints of the pump itself.
The submersible pump has a normal duty cycle of 15 minutes
and an approximate discharge flow rate of 1.0 gpm. After
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15 minutes of operation, the pump must be idle for a minimum
of 5 minutes for motor cooling. The pump was operated
through several duty cycles until the required purge water
volume was removed.

During well purging, the pump was periodically moved within
the water column from top to bottom to distribute the source
of purge suction.

Purge waters from the shallow wells were collected in 55-
gallon drums. At the direction of the onscene coordinator
(0SC), the drum contents were disposed of in the lagoon on
the ECC site by the drum removal contractor, Chem-Waste Man-
agement, Inc.

No equipment was required to purge the flowing artesian
(intermediate and deep) wells. Water flowing from these
monitoring wells was not collected.

Well Sampling

In the Phase II and Phase III sampling efforts, field measure-
ment of temperature, conductivity, and pH were performed
before sampling. The results of these field measurements

are presented in Tables 2 and 3.

Shallow monitoring wells were sampled with the submersible
pump. At these wells, the submersible pump was used to take
the samples for base/neutral, acid, and pesticide/PCB organ-
ics, metals, and cyanide. Samples were collected by filling
the sample bottles directly from the sampling pump discharge
line or the bailer. Samples for volatile organic analysis
were taken with the stainless steel bailer at shallow moni-
toring wells.

All samples from deep and intermediate wells were collected
directly from the flow at the well head.

All sample fractions for metal analysis were filtered through
a 0.45u filter before preservation. Sample fractions for
metals were preserved with nitric acid and fractions for
cyanide were preserved with sodium hydroxide.
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MEMORANDUM

TO: File

DATE: May 31, 1985

RE: ECC Site Remedial Investigation
Soil Investigation
RI/FS

Subtask 3-4

PROJECT: W65230.C3

INTRODUCTION

Soil sampling was performed from May 7 through May 9, 1984
and October 22 through October 26, 1984 at the ECC site near
Zionsville, Indiana. Sampling was performed by personnel
from CH2M HILL with support from Ecology & Environment, Inc.,
during the May sampling effort. This work was performed in
partial satisfaction of Contract No. 68-01-6692, Work Assign-
ment No. 18.5L30.0, Subtask 3-4.

PURPOSE

The purpose of the soil investigation was to collect data on
the depth, areal extent and concentrations of hazardous con-
stituents at potential contaminant source areas on the ECC
site. An additional objective was to evaluate the dikes and
embankments as possible sources of uncontaminated soil that
could be used as cover material for potential remedial actions.

SCOPE

The final scope of the initial soil sampling effort at the
ECC site included:

o Fifty-eight soil samples collected from hand auger
borings and at surface locations.

(o} Fifty-seven soil samples qualitatively analyzed
for total volatile organics in the field office
trailer using an OVA.

o Seventeen soil samples sent to the CLP for com-
plete inorganic and organic analysis.
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o) Twenty soil samples stored for possible future CLP

analysis, geotechnical analysis or responsible
party analysis.

The scope of the second sampling effort included:

o Seventy-seven soil samples collected from nine
soil borings.

o Forty-three soil samples collected from 12 test
pits located throughout the site.

o One hundred-two soil samples qualitatively analyzed
for total volatile organics in the office using an
OVA (eight samples could not be analyzed because
the identification washed off).

o Thirty-eight soil samples sent to the CLP for com-
plete organic and inorganic analysis.

o Twenty-seven soil samples stored for possible future
CLP analysis, geotechnical analysis, or responsible
party analysis.

SAMPLING LOCATION SELECTION

Soil boring samples for the initial soil sampling effort

were obtained for contaminant testing from 15 boring locations
shown in Figure 1. Locations were chosen based on a 25-foot
square grid spacing covering the north drum disposal area

and the area between the cooling water pond and the concrete
(south) pad. Additional borings were completed along the
south dike of the site. Eighteen surficial soil samples

were collected at 50-foot intervals along the embankment on
the north and west side of the site and in the polymer pit.

Soil samples were obtained in October from the nine boring

and 12 test pit locations shown in Figure 2. The ECC site

was divided into a number of areas, each containing a speci-
fied number of test pit locations, where wastes were known

to have been stored, spilled, or mixed in shallow pits.

Fewer test pits were placed in areas not suspected of contain-
ing significant contamination.
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INITIAL SAMPLING EFFORT

PERSONNEL

The sampling team consisted of personnel from CHZM HILL and
Ecology and Environment, Inc. Sampling team members were:

Dennis Totzke - Project Manager

Isaac Johnson - Geotechnical Engineer

Brad Berggren - Geotechnical Engineer
Randy Weltzin - Surveyor

Mark Lepkowski ~ Sampling Technician

Pete Gorton - E&E, Site Safety Coordinator
Russel Short - E&E, OVA Operator

000O00O0OO

SOIL SAMPLING

The soil sampling was performed from May 7 through May 9,
1984. Weather conditions during the period consisted of
clear to overcast skies, temperatures in the 50° to 70°F.
range and relatively strong (approximately 20 mph) winds
from the west.

Soil borings were made at 15 locations and surficial samples
were collected at 20 locations. Borings were not advanced
more than 2-1/2 feet below ground surface because of rocks
and other debris. Surficial samples were generally no deeper
than 6 to 8 inches below ground surface.

Soil samples were collected using 2-inch diameter steel hand
augers or stainless steel shovels. Each soil sample was
logged and classified by a geotechnical engineer. As part

of the sampling procedure, all samples were screened in the
field using an organic vapor analyzer (OVA). Samples were
also classified in the field as being low or medium concen-
tration. Low concentration samples appeared to be uncontami-
nated and did not register on the OVA. Medium concentration
samples appeared discolored or stained and had OVA readings
above background. Soil samples intended for CLP analysis
were placed in two 40-ml volatile organic analysis (VOA)

jars and one 8-0z glass jar. An additional 40 ml VOA jar
was collected for field laboratory screening with an OVA.
Samples were shipped to Science Applications, Inc., on May 16,
1984 for organic analysis (Table 1).
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PERSONNEL
Surface water and sediment samples were collected by Jerry

Bills and Dennis Totzke of CH2M HILL. Paperwork was main-
tained by Lin Klann and Shawn Breitenfeldt of CH2M HILL.

SURFACE WATER SAMPLING

SAMPLING LOCATION SELECTION

The sampling location selection strategy was to select sampling
locations in areas of probable contamination that would help
identify the extent of offsite migration of contaminants.

The final selection of sampling points was made by CH2M HILL
and reviewed by the U.S. EPA and the ISBH.

The work plan for the ECC site recommended that surface water
samples be collected in four locations. Four locations were
selected for surface water sampling. These locations are
identified in Figure 1.

SAMPLE COLLECTION

Surface water samples were collected at mid~depth of the
stream with 4-liter stainless steel dippers. A different
stainless steel dipper was used to collect each sample.

The blank sample (ECC-SW-BK1-00l1) was prepared by pouring
distilled, deionized water into the sample collection equip-
ment and then into the appropriate sample bottles. The blank
water was obtained from the ISBH in Indianapolis.

SAMPLING EFFORT

Five surface water samples were collected from four offsite
locations and one blank sample was prepared on July 18, 1983.
Samples were packed in accordance with U.S. EPA Contract
Laboratory Program (CLP) protocol. The samples were shipped
via Federal Express to the assigned CLP labs on the day of
sampling. Samples for Tasks 1 and 2 inorganic and Task 3
cyanide analyses were shipped to JTC Environmental Consul-
tants, Inc. in Rockville, Maryland. Samples for organic
analyses were shipped to Mead Compu/Chem in Research Triangle
Park, North Carolina.

A surmary of the sample tracking documentation is given in
Table 1. The assigned case number was 1838.
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CH2M HILL
Sample
Number

ECC-SW-001-001-2
ECC-SW-002-001~2
PECC-SW-003-001~2
ECC~-SW-004-001~2

ECC-SW-004-002-2

BCC-SW-BK1-001

Date
Sampled
7/18/83
7/18/83
7/18/83
7/18/83

7/18/83

7/18/83

OTR = Organic Traffic Report
ITR = Inorganic Traffic Report

GLT360/17

Date
Shipped
7/18/83
7/18/83
7/18/83
7/18/83

7/18/83

7/18/83

Table 1
SAMPLE DOCUMENTATION SUMMARY
SURFACE WATER SAMPLING
ECC SITE (SUBTASK 3-3)

CASE NO. 1838

Laboratory Alrbill

Service Number
JIC 322-856-730
Mead Compu/Chem 322-856-715
JIC 322-856-730
Mead Compu/Chea 322-856-715
JIC 322-856-730
Mead Compu/Chea 322-856-715
JIC 322-856-730
Mead Compu/Chea 322-856-715%
JIC 322-856-730
Mead Compu/Ches 322-856-715%
JIC 322-856-730
Mead Compu/Chea 322-856-715

I
MS0277

MS0278
MS0279
MS0280
MS0281

MS0282

3

81377

£2378

82379

82380

§2381

§2382
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ANALYTICAL RESULTS

Inorganic analytical results for surface water samples are
- presented in Table 2. Quality assurance (QA) data indicate
poor or marginal recovery in the spiked samples containing
aluminum, tin and thallium. 2inc, boron, and tin were

— detected in the laboratory method blank. Mercury was
detected in the field blank.

Organic analytical results appear in Table 3. For organic
constituents, only those CLP hazardous substance list (HSL)
compounds detected in surface water samples are listed.

Table 4 provides a complete list of the organic HSL compounds
~ that were tested for in each sample. Table 5 lists compounds
that were tentatively identified using GC/MS techniques.
Compounds listed in Table 5 were estimated and had purities
exceeding 90 percent.

The QA review classified base/neutral analyses as semiquan-
titative because of low average surrogate recoveries. Vola-
tiles were held beyond the acceptable time for analysis but
the results were determined to be acceptable due to good QA
analytical results. The acid analyses were classified as
qualitative due to low surrogate recoveries. Because of
very low surrogate recoveries, TCDD data were determined to
be unacceptable.

No effort has been made to evaluate the analytical results.
Evaluation of site investigation data will be performed in
Task 4 of the RI and discussed in the RI report.

SEDIMENT SAMPLING

SAMPLING LOCATION SELECTION

The sampling location selection strategy was to select sampling
locations in areas of probable contamination that would help
identify the extent of offsite migration of contaminants.

The final selection of sampling points was made by CH2M HILL
and reviewed by the U.S. EPA and the ISBH.

The work plan for the ECC site recommended that samples be
collected in six locations. Four of the locations matched
surface water sampling locations. Sampling locations are
identified in Figure 2.
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EPA QA review classified base/neutral and pesticide analyses
of sediment samples as semiquantitative due to low surrogate
recoveries. Although holding times for volatile samples
were beyond acceptable limits, volatile analyses were clas-
sified as quantitative because of good QA analytical results.
The acid analyses were classified as qualitative because of
low surrogate recoveries. The TCDD data were determined to
be unacceptable because of very low surrogate recoveries.

No effort has been made to evaluate the analytical results.

Evaluation of site investigation data will be performed in
Task 4 of the RI and discussed in the RI report.

GLT424/60
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SAMPLE COLLECTION

Sediment samples were collected with a 2-inch diameter stain-
less steel Wildco core sampler. Samples consisted of a com-

posite of l-inch to 3-inch long cores taken within a 10-foot

square area. Six to fifteen cores were required to make one

composite sample.

The blank sample (ECC-SD-BK1-00l1) was prepared by pouring
reagent grade diatomaceous earth into a decontaminated core
tube, extruding the diatomaceous earth from the tube and
placing it into a sample bottle.

SAMPLING EFFORT

Eight sediment samples were collected from six offsite lo-
cations on July 19, 1983. Samples were packed in accordance
with U.S. EPA CLP protocol. The samples were shipped via
Federal Express on July 21, 1983, Samples were stored on
ice in Coleman coolers while awaiting shipment. Samples for
Tasks 1 and 2 inorganic analyses and Task 3 cyanide were
shipped to U.S. Testing Company, Inc. in Hoboken, New Jersey.
Samples for organic analyses were sent to Mead Compu/Chem in
Research Triangle Park, North Carolina.

A summary of the sample tracking documentation is given in
Table 6. The assigned case number was 1838.

ANALYTICAL RESULTS

Inorganic analytical results for sediment samples are pre-
sented in Table 7. Moisture contents determined during the
organic analysis were used to change concentrations of inor-
ganics to concentration per dry unit weight. Sample quanti-
ties were insufficient to make moisture content determinations
for samples SD-004, SD-004 duplicate, and the blank. QA
review indicates that calibration data for inorganic analyses
was insufficient to establish positive quality control.

These data are preliminary pending further verification.

Organic analytical results appear in Table 8. For organic
constituents, only those CLP HSL compounds detected in sedi-
ment samples are listed. Table 4 provides a complete list

of the organic HSL compounds that were tested for in each
sample. Table 9 lists compounds that were tentatively identi-
fied using GC/MS techniques. Compounds in Table 9 were esti-
mated and had a purity exceeding 90 percent.



Table 4 (Page 1 of 4)
ORGANIC ANALYSIS LIST
ECC SITE

Constituent

ACID COMPOUNDS?

2,4,6-trichlorophenol
p-chloro-m-cresol
2-chlorophenol
2,4-dichlorophenocl
2,4-dimethyl phenol
2-nitrophenocl
4-nitrophenol
2,4-dinitrophenol
4,6~dinitro-2-methy phenol
pentachlorophenol
phenol

BASE/NEUTRAL COMPOUNDS

acenaphthene

benzidine
1,2,4-trichlorobenzene
hexachlorobenzene
hexachloroethane
bis(2-chloroethyl)ether
2-chloronaphthalene
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
3,3'=-dichlorobenzidine
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis (2-chloroisopropyl)ether
bis(2-chloroethoxy)methane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone

naphthalene

nitrobenzene
N-nitrosodiphenylamine

GLT360/16-1




Table 4 (Page 2 of 4)

Constituent

BASE/NEUTRAL COMPOUNDS (continued)

N-nitrosodipropylamine
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo (a)anthracene
benzo (a) pyrene

benzo (b) fluoranthene
benzo (k) fluoranthene
chrysene
acenaphthylene
anthracene

benzo (ghi)perylene
fluorene

phenanthrene

dibenzo (a,h)anthracene
indeno (2, 3,3-cd)pyrene
pyrene

VOLATILES

acrolein

acrylonitrile

benzene

carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1l,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-chloroethylvinyl ether
chloroform
1,1-dichloroethene
trans-1, 3-dichloropropene
cis-1,3-dichloropropene
ethylbenzene

methylene chloride

GLT360/16-2
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Constituent

VOLATILES (continued)

chloromethane
bromomethane

bromoform
bromodichloromethane
fluorotrichloromethane
dichloridifluoromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene

vinyl chloride

NONPRIORITY POLLUTANTS HAZARDOUS SUBSTANCES

benzoic acid
2-methylphenol
4-methylphenol
2,4,5-trichlorophenol
aniline

benzyl alcohol
4-chloroaniline
dibenzofuran
2-methylnaphthalene
2-nitroaniline
3-nitroaniline
4-nitroaniline
acetone

2-butanone
carbondisulfide
2~hexanone
4-methyl-2-pentanone
styrene

vinyl acetate
o-xylene

PESTICIDESb

aldrin
dieldrin
chlordane
4,4'-DDT
4,4'-DDE
4,4'-DDD

GLT360/16-3
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Constituent

PESTICIDES (continued)

a-endosulfan
b-endosulfan
endosulfan sulfate
endrin

endrin aldehyde
heptachlor
heptachlor epoxide
a-BHC

b-BHC

d-BHC

g-BHC (lindane)
PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

toxaphene

DIOXINS®

2,3,7,8-tetrachloro-dibenzo-p-dioxin

aQA data indicate that these analyses are qualitative due to
low surrogate recoveries. Existing detection limits may

not reflect attainable precision.

QA data indicate that analytical results for pesticides in
sediment samples are semiquantitative because of low

recoveries in spiked samples.

QA data indicate that analytical results for TCDD are

unacceptable.

GLT360/16

GLT360/16-4



Co-pounda

Volatiles

1,1,1-trichloro-1,2,2-trifluoroethane
trichloroethene
2,3,4-trimethylhexane
2,4-dimethylheptane

1,4-dioxane

tetrahydrofuran

aConcentrations expressed as ug/l.

GLT360/22

Table 5
TENTATIVELY IDENTIFIED COMPOUNDS
SURFACE WATER SAMPLES
ECC SITE (SUBTASK 3-3)
CASE NO. 1838

SW-001 SH-002 SW-003

Blank

SW-004
SW-004 {Duplicate)
13 14
6.9
14
22
10

7.1




CH2M HILL
Sample

Number

ECC-SD-001-001

ECC-SD-002-001

ECC-SD-003-001

ECC-SD-004-001

ECC-SD-004-002

BECC-SD-005-001

ECC~SD~-006-001

ECC-SD-BK1-001

Date

Sampled

7/19/84

7/19/84

7/19/83

7/19/83

7/19/83

7/19/83

7/19/83

7/19/83

OTR = Organic Traffic Report
ITR = Inorganic Traftfic Report

GLT360/18

Date

Shipped

7/21/83

7/21/83

7/21/83

7/21/83

7/21/83

7/21/83

7/21/83

7/21/83

Table 6

SAMPLE DOCUMENTATION SUMMARY

SEDIMENT SAMPLING
BECC SITE (SUBTASK 3-3)
CASE NO. 1838

Laboratory
Service

U.S. Testing
Mead Compu/Ches

U.S. Testing
Mead Compu/Chem

U.S. Testing
Mead Compu/Chea

U.S. Testing
Mead Compu/Chem

U.S. Testing
Mead Compu/Chem

U.S. Testing
Mead Compu/Chem

U.S. Testing
Mead Compu/Chem

U.S. Testing
Mead Compu/Chem

Airbill
Nusber

322-856-623
322-856-634

322-856-6123
322-856-634

322-856-623
322-856-634

322-856-623
322-856-634

322-856-623
322-856-623

322-856-623
322-856-634

322-856-623
322-856-634

322-856-623
322-856-634

IR

MS0289

MS0290

MS0291

MS0292

MS0296

MS0293

MS0294

MS0295

52389

$2390

52391

52392

52395

52393

52394

S2396

Chain-of-~"
Custody

5-8914
5-8913

5-8914
5-8913

5-8914
5-8913

5-8914
5-8913

5~8914
5-8913

5-8914
5-8913

5-8914
5-8913

5-8914
5-8913




Table 7
INORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLES ECC SITE (SUBTASK 3-3)

CASE NO. 1838
SD-004
Co-ggunda SD-001 SD-002 SD-003 SD-004 (Duplicate) SD-005 SD-006 Blank
Aluminum 2,172 9,744 4,326 2,890 3,050 5,928 2,850 200
Chromium 4 13 13 5 6 11 <5.7 .9
Barium 45 102 4 31 35 66 27 <5
Beryllium <0.45 0.6 <0.48 <0.25 <0.25 <0.57 <0.57 <0.25
Cobalt <4.5 <12 5.3 <4 16 <9 5.7 <€2.5
Copper 7 23 19 13 16 23 9 €2.5
Iron 8,598 18,624 12,415 8,900 8,080 18,696 9,257 120
Nickel <4 21 13 11 10 23 <11 <2
Manganese 161 499 275 170 158 413 239 <0.75
Zinc <29 75 52 33 39 64 <30 <2
Boron <9 <10 <10 <5 <5 <11 <11 <5
Vanadium <18 23 <19 <10 <10 <23 <23 <18
Silver <0.9 <1 <1 <0.5 <0.5 <1.1 <1.1 <0.5
Arsenic <0.9 <1 <1 <0.5 <0.5 <1.1 <1.1 <0.5
Antimony <2 <2 <2 <1 <1 <2 <2 <1
Selenium <0.2 <0.2 <0.2 <0.1 <0.1 <0.2 <0.2 <0.1
Thallium <0.9 <1 <1 <0.5 <0.5 <1l.1 <1.1 <0.5
Mercury <0.02 <0.02 2.25 <0.01 0.02 0.05 0.05 0.04
Tin <2c <2 <2c <1c <1c <2c <2c <1c
Cadmium 1.65 2.3 1.83 0.82 0.78 1.41 1.30 0.26
Lead 19.0 11.5 31.3 17.5 32.3 48 6.8 1.9°
Cyanide 33 <19 38 <10 196 73 <23 <10
Percent Moisture 45 48 48 -b -b 56 44 -b

:Concentrations expressed as mg/kg per dry unit weight except SD~004 and SD-004 duplicate.
cSauple quantities were insufficient to determine moisture content.
QA review indicates that these data should be regarded as qualitative indication
of the presence of these metals because the concentrations are below the lowest
quantitative standard.

GLT360/20




Table 8
ORGANIC ANALYTICAL RESULTS
SEDIMENT SAMPLING
BCC SITE (SUBTASK 3-3)

CASE NO. 1838
a b SD-004b

Compound §D-001 SD-002 SD-003 SD-004 (Duplicate) SD-005 SD-006 Blank
Base/Neutral Compounds

bis(2-ethylhexyl)phthalate c 912

benzo(a)anthracene 440

c

benzo(a)pyrene < 800c

benzo(b) fluoranthene < 800c

bengo (k) fluoranthene < 800c

chrysene 440c

benzo(ghi)perylene < 800c

dibenzo(a,h)anthracene < 800c

indeno(1,2,3-cd)pyrene < 800
Volatiles

methylene chloride < 4.5 < 4.8 6.1 2.5 <3 9.1 < 4.4 < 3.6

fluorotrichloromethane < 4.8
Nonpriority Pollutants/
Hazardous Substances

benzoic acid < 4,000

4-methylphenol 960 680

:Concentratlons expressed as ug/kg per dry unit weight except SD-004 and SD-004 duplicate.
Concentrations reported per wet unit because sample quantities were

cinsufficlent to determine dry unit weight.
Base/neutral analysis results vere determined to be semiquantitative due to
low recoveries in surrogate samples.

GLT360/23




Conpound‘

! b
Base/Neutral Compounds

dichloromethane
2-methyl-1-pentene
1,3-dimethylbenzene

lConcentratlons expressed as ug/kg.

Table 9
TENTATIVELY IDENTIFIED COMPOUNDS
SEDIMENT SAMPLING
ECC SITE (SUBTASK 3-3)

CASE NO. 1838
SD-004
SD-001 SD-002 SD-003 SD-004 {Duplicate) SD-005 SD-006 Blank
170
860
310

Base/neutral analysis results were determined by QA reviewers to be semiquantitative due to low

recoveries in surrogate samples.

GLT360/24
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Table 2
INORGANIC ANALYTICAL RESULTS
SURFACE WATER SAMPLES
ECC SITE (SUBTASK 3-3)

CASE NO. 1838
SW-004
Compound SW-001 SW-002 SW-003 SW-004 (Duplicate)

Alu-inu-b ND 3,050 340 490 440
Chromium ND ND ND ND ND
Barium ND ND ND ND 180
Berykkuyn ND ND ND ND ND
Cobalt ND ND ND ND ND
Copper ND ND ND ND ND
Iron 280 4,460 890 1,410 1,420
Nickel &7 ND ND ND ND
Manganese 190 580 76 130 130
2inc® ND ND ND ND ND
Boronc ND ND ND ND ND
Vanadium ND ND ND ND ND
Silver ND ND ND ND ND
Arsenic ND ND ND ND ND
Antimony ND ND ND ND ND
Selenium ND ND 6 ND ND
Thallium ND ND NDd “Dd NDd
Metgu‘l:'y ND ND 0.2 0. 0.3
Tin ' ND ND ND ND ND
Cadmium ND ND ND ND ND
Lead ND ND ND ND ND
Cyanide 0.007 0.013 0.005 0.008 0.013

.Concentrattons expressed as ug/L.

QA data indicate poor or marginal recovery of these spiked metals.

QA data indicate the presence of these metal contaminants in the laboratory
method blank.

This metal also detected in the analysis of the field blank,

ND = Not detected.
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Table 3

ORGANIC ANALYTICAL RESULTS
SURFACE WATER SAMPLES
ECC SITE (SUBTASK 3-3)

CASE NO. 1838
a SH-004
Coapound SH-001 SW-002 SW-003 SWH-004 (Duplicate) Blank
Base/Neutral Compounds
b
bis(2-ethylhexyl)phthalate < 20
Volatiles®
1,1,1-trichloroethane 120 110
1,1-dichloroethane 45 45
chloroethane 12 12
1,2~transdichloroethene 330 330
methylene chloride <5 <5 <5 <5 <S5 3,100
tetrachlorethene <5 <5
trichloroethene 67 68
vinyl chloride 10 11
Nonpriority Pollutants/
Hazardous Substances
o-xylene <S5 <5

°Concentrations expressed as ug/l.
CQA review identified base/neutral results as semiquantitative because the average surrogate recovery is <40 percent.
QA review identified the volatile results acceptable due to good QA analytical results despite the fact that the analyses were run after

expiration of the acceptable holding period.

GLT360/21




CH2MBRHILL

MEMORANDUM

TO: File

DATE: September 7, 1984

RE: ECC Site Remedial Investigation

Surface Water and Sediment Sampling
Subtask 3-3

PROJECT: W65230.C3

INTRODUCTION

Surface water and sediment samples were collected on July 18
and 19, 1983, in the vicinity of the Environmental Chemical
and Conservation Corporation (ECC) site in Zionsville, Indiana.
Sampling was performed offsite by personnel from CH2M HILL.
This work was performed in partial fulfillment of Contract

No. 68-01-6692, Work Assignment No. 18.5L30.0, Subtask 3-3.

PURPOSE

The purpose of the surface water and sediment sampling pro-
gram was to gather data to determine the extent of contamina-
tion in the unnamed ditch east of the site, Finley Creek,

and Eagle Creek. Previous Indiana State Board of Health
(ISBH) sampling efforts have indicated possible contamination
of the offsite surface water and sediment. Data obtained in
this task will be used in determining if offsite remedial
measures are required at the ECC site.

SCOPE

The scope of the surface water and sediment sampling program
included the following samples:

Four surface water samples

One surface water duplicate sample
One surface water field blank

Six sediment samples

One sediment duplicate sample

One sediment field blank

0000O0O
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Page 12
May 31, 1985
W65230.C3

16 percent. No tin was found in these samples. The
detection limit listed does not reflect the actual sample
detection limit.

Organic analyses of Case No. 1838 (Phase I) are semiquanti-
tative for base/neutrals as noted due to surrogate recovery
values. Volatiles for this case were held beyond the accept-
able time prior to analysis but acceptable analytical QA
renders the data useful. Organic analysis for Case No. 2197
{Phase II) shows several compounds as blank contaminants.
Methylene chloride and acetone may be of laboratory origin.

Results for acids in both cases were judged by the QA
reviewer to be qualitative due to poor or erratic recoveries
of spiked compounds. TCDD results were judged to be biased
low for Case No. 2197 and unacceptable for Case No. 1838.

Case 3606 (Phase III) organic analysis results for acetone
and 2-butanone are semi-quantitative because of low response
factors in the standard runs. Based on average surrogate
precent recovery and coeeficient of variation, volatiles are
quantitative and acid, base neutrals are qualitative.

Evaluation of the analytical results from groundwater sam-
ples collected in both sampling efforts will be performed in
Task 4 of the RI and discussed in the RI report.

GLT360/12



Table 14
GROMMATER TENTATIVELY IDENTIFIED CONFOWNDS - PHASE I
ECC SITE (SUBTASK 3-2)

Compound }A-00} 1€-001 22-001 28-001 2C-001 3A-001 3A-002 3C-002 4C-001 4C-002 SA-001 Blank
1,1'=oxydbisethans 13

2-methyl-2-butanol 4.2 4.2 5.0
tetrahydrofuran 3.8
triphenylester phosphoric acid 6.0

“Conceatrations are expressed as ug/l.

GLY360/18




Table 13 (Page 3 of 4)

Constituent

VOLATILES (continued)

chloromethane
bromomethane

bromoform
bromodichloromethane
fluorotrichloromethane
dichloridifluoromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene

vinyl chloride

NONPRIORITY POLLUTANTS HAZARDOUS SUBSTANCES

benzoic acid
2-methylphenol
4-methylphenol
2,4,5-trichlorophencl
aniline

benzyl alcohol
4-chloroaniline
dibenzofuran
2-methylnaphthalene
2-nitroaniline
3-nitroaniline
4-nitroaniline
acetone

2-butanone
carbondisulfide
2-hexanone
4-methyl-2-pentanone
styrene

vinyl acetate
o-xylene

PESTICIDESb

aldrin
dieldrin
chlordane
4,4'-DDT
4,4'-DDE
4,4'-DDD

GLT360/37-3




Table 13 (Page 4 of 4)

Constituent

PESTICIDES (continued)

a-endosulfan
b-endosulfan
endosulfan sulfate
endrin

endrin aldehyde
heptachlor
heptachlor epoxide
a-~BHC

b-BHC

d-BHC

g-BHC (lindane)
PCB-1242

PCB-1254

PCB-1221

PCB-1232

PCB-1248

PCB-1260

PCB-1016

toxaphene

DIOXINSC

2,3,7,8-tetrachloro-dibenzo-p-dioxin

20A data indicate that these analyses are gqualitative due to
low surrogate recoveries. Existing detection limits may
bnot reflect attainable precision.
QA data indicate that analytical results for pesticides in
sediment samples are semiquantitative because of low
recoveries in spiked samples.
QA data indicate that analytical results for TCDD are
unacceptable,

GLT360/37

GLT360/37-4



Table 13 (Page 1 of 4)
ORGANIC ANALYSIS LIST
ECC SITE

Constituent

ACID COMPOUNDS?

2,4,6-~trichlorophenol
p-chloro-m-cresol
2-chlorophenol
2,4~dichlorophenol
2,4-dimethyl phenol
2-nitrophenol
4-nitrophenol
2,4~dinitrophenol
4,6~-dinitro-2-methy phenol
pentachlorophenol
phenol

BASE/NEUTRAL COMPOUNDS

acenaphthene

benzidine
1,2,4~trichlorobenzene
hexachlorobenzene
hexachloroethane
bis{(2-chloroethyl)ether
2-chloronaphthalene
1,2-dichlorobenzene
l,3~-dichlorobenzene
1,4-dichlorobenzene
3,3'-dichlorobenzidine
2,4-dinitrotoluene
2,6=-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
4-bromophenyl phenyl ether
bis(2-chloroisopropyl)ether
bis(2-chloroethoxy)methane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone

naphthalene

nitrobenzene
N-nitrosodiphenylamine

GLT360/37-1




Table 13 (Page 2 of 4)

Constituent

BASE/NEUTRAL COMPOUNDS (continued)

N-nitrosodipropylamine
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b) fluoranthene
benzo (k) fluoranthene
chrysene
acenaphthylene
anthracene
benzo(ghi)perylene
fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(2,3,3~-cd)pyrene
pyrene

VOLATILES

acrolein

acrylonitrile

benzene

carbon tetrachloride
chlorobenzene
l1,2-dichloroethane
1,1,1-trichloroethane
l,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-chloroethylvinyl ether
chloroform
l,1-dichloroethene
trans-1,3-dichloropropene
cis-1,3-dichloropropene
ethylbenzene

methylene chloride

GLT360/37~2
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Teble 11
GROUMDMATER ORGANIC ANALYTICAL RESULTS - PMASZ 11 /.
$ /6 ECC SITE (SUBTASK 3-3) /6 Silr S/ S/
5/6- aszw. 2197 fjLL :
$2003 £2001 81003 82004 £280% $2006 82007 52008 52609 £2810 52811 82812 52013 52814
Cospound® JA-01 12-03 1c-01 20-0) 8-01 -0 3A-01 -0l 4C-01 3A-01 6A-01 7A-01 n-03 Blank
bis (3-sthylbexyl)phthlate <23
VOLATILES
benzene <
1,1-41chlotosthane $1.2
chlorethane 40.7
chlorofors < .
trans-1,2-dichlorosthess <9
sethylene chloride < < < 1.0 < <9 18 12.4 <« 9.0 19.5 16.5 9.0 9.0°
fluorotrichloromethens 1.6
tetrachlorosthene <9 <« <9 2.0
toluane <«
trichloroethens <9 < <9 <9
viny) chloride 5.0
NONPRIORITY POLLUTANTS
HAZARDOUS SUBSTANCES ) \ \ b
scetone 9,749 9,897 <9 3,006 | <9 <9 15,030 $50.7 <9 4.5 6,284 2.9 38.3 <9
2-butasoae <9 /
o-xylece e 12 <9

nsai an ug/}
'OA dats indicate that these compounds may bave originated ss laboratory contaminants.

GLTI60/11

GLTI60/11-1
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3606

§ §

et

Well

Bunber

1A

2a

N

A

pL

9

10A

11

Blank

GH-008A

G010

Gi-011

oChestech - Chwstec Consulting Group, Ltd.
#*Conpu/Ches Laboratories

GLT360/46

Date
saspled

12/13/84
12/13/04

12/13/04
13/13/84

12/13/04
12/13/84

12/13/84
12/12/84

12/12/84
12/13/84

12/13/84
12/13/84

12/13/84
12/13/84

12/13/84
12/13/84

12/13/84

12/12/84
13/12/84

12/13/04

12/13/84
12/13/84

Table 6
Groundvater Sample ldentificstion Natrix - Phase 11X
ECC Site (Subtask 3-2)

Date Lad Atrpall
Shipped Service Nusber
12/13/84 Chestech*® 431403206
12/13/84 Compu/Chan®*® 431403210
13/13/84 Computech 431403206
12/13/84 Coapu/Ches 431403210
12/13/04 Chemtech 431403206
12/13/88 Compu/Chen 431403184
12/13/%4 Chestech 431409206
13/12/84 Compu/Chen 431403232
12/13/84 Chestech 431403206
12/12/84 Compu/Chen 431603232
12/13/84 Chestech 431403206
12/13/84 Compu/Chen 431403210
12/13/84 Computech 431403206
12/13/84 Compu/Chen 431403184
12/13/04 Computech 431403206
12/13/84 Coapu/Chen 431403221
12/13/84 Compu/Chen 431403221
12/13/84 Cheatech 431403206
12/12/88 Compu/Ches 431403184
12/13/04 Compu/Chen 431403221
12/13/84 Computech 431403206
12/13/84 Compu/Ches 431403221

1

UE4622

NE4627

KEAS26

HEA63)

MEA624

N9

EN9N

NS89

| 2.1

ZHM

ENSl

ZN9%0

EN9S

27487

b2l

ENES

%

Chain of
Custody

304765
504763

$04765
594767

S04765
504763
S01768

S04765
504763

504763
504762

504765
504760

504765
S04763

04761

304765
504760

504761

504763
504763



MEMORANDUM

Page 11
May 31, 1985
W65230.C3

Task 1 and 2 inorganics and Task 3 cyanide analyses were

shipped to JTC Environmental Consultants, Inc., in Rockville,
Maryland. Phase I samples for organic analyses were shipped
to Mead Compu/Chem in Research Triangle Park, North Carolina.

In the second phase sampling effort, samples for Task 1 and
2 inorganics and Task 3 cyanide analyses were shipped to
U.S. Testing in Hoboken, New Jersey. Phase II samples for
organic analyses were shipped to Environmental Testing and
Certification Corporation (ETC) in Edison, New Jersey.

Phase III samples for organic analyses were shipped to
Compu/Chem Laboratories (formerly Mead) in Research Triangle
Park, North Carolina. Samples for Task 1 and 2, inorganics,
and Task 3, cyanide analyses, were shipped to Chemtech
Consulting Group, Ltd., in New York, New York.

A summary of the chain-of-custody documentation for samples
collected in the Phase I, II, and III sampling efforts appear
in Tables 4, 5, and 6. The assigned case numbers were 1838,
2197, and 3606, respectively.

Analytical Results

Inorganic analytical results for groundwater samples are
presented in Tables 7, 8, and 9. Organic analytical results
are presented in Tables 10, 11, and 12. For organic
constituents, only those CLP hazardous substance list (HSL)
compounds that were detected are listed. Table 13 lists all
of the organic HSL compounds that samples were analyzed for.
For samples collected in Phase I, Table 14 identifies
compounds that were tentatively identified using GC/MS
techniques.

Inorganic analyses for Case No. 1838 (Phase I) reflects poor
matrix spike recovery for several memos as noted. 2Zinc,
boron, and tin appeared as blank contaminants in Case No.
1838. Inorganic analyses for Case No. 2197 (Phase II) may
be biased high by 25 to 30 percent for barium and nickel
based on ICAP intercheck. Inorganic analyses for sample
IA-02 reflects poor analytical QA results for several metals
as noted.

Case 3606 (Phase III) inorganic analyses results for
selenium and antimony are biased low based on low spike
recoveries. Tin had a sample spike recovery of only
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Table 8
GROUMDWATER INORGANIC AMALYTICAL RESULTS - PHASE II
ECC SITE (SUBTASK 3-2)

Case Wo. 2197
NS0927 130296 50929 30930 250921 K50932 N50933 NS0934 RS093S 80936 80937 R50938 RE0939 n50%40
Compound™ 1A-01 1A-02 1€-01 A-01 28-01 x-01 -0} -0l 4C-01 SA-01 6A-01 IA-01 IA-02 9301
Alusious <200 406 <200 <200 <200 <200 <200 <200 <200 361 <200 $),500 663 <200
Chr-‘#r L. L. w w o L4 w L4 L. L4 o 144 L4 m
. Bari 366 187 657 268 189 470 1,070 264 563 392 508 s 397 <100
Berylliue < < <$ <s <3 <5 <S <s <5 <3 <5 <5 <$ <3
Cobalt <30 <50 <50 <50 <50 <%0 <30 <50 <50 <50 <30 80 <50 <30
Copper <30 <50 <S0 <50 <$0 <50 <50 <50 <30 <50 <50 106 <50 <s0
Iron 3,070 3,300 736 3,30 1,140 874 10,400 1,720 100 128 5,420 108,000 1,030 210
Nickel <40 <40 <40 <40 <40 <40 00 <40 <40 <40 <40 176 <40 <40
Nanganese <103 9% 28 49 54 23 L 24 39 23 52 31 1,930 113 <10
2inc 45 14 19 11 w 26 19 [ " 3% 33 276 3 49
Boron NA NA NA 'Y N NA NA NA '3 L. M LY MA L)
Vansdiuve <200 oog <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200
Silver 28 14 <10 <10 27 33 <10 25 19 <10 <10 <10 <10 20
Arseatc <10 <} <10 <10 a0 <10 <10 Qo <10 <10 <10 <10 <10 <10
Ant imoay <20 <2 <20 <20 <20 <0 <20 <20 <20 <20 <20 <20 <20 <20
Seleniua <2 < <2 <2 <2 < <2 <2 < <2 <2 <« <1 <«
Thallius <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Bercury <0.2 <0.3 <0.2 <0.2 <0.2 0.4 <0.2 <0.2 €0.2 <0.2 <0.2 <0.2 0.2 0.9
Tie <20 <20, <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Cadsius <} <A, < « <1 < <] <1 <1 <1 <1 <1 <1 <
Lead <5 <$ <5 (13 <$ <s < < <S <5 <3 102 <s (4]
Cranide 10 <10 <10 <10 <10 <10 <0 <10 o <10 <10 <10 <10 <10
411 rations exp 4 1o ug/l.

NA = Mot anslysed for.

'D = Not detected,

QA data indicate that these metals msy be high by 25 to 30% based on ICAP intercheck.

SOA dats indicate that relative percent differences (RPD's) are outside accepted QA limits for these metala.
dats indicate that satrix spike recovaries for these snalyses are belov acospted DA lisits.

GLT360/9




Compound

Alumipum
Antimony
Arsenic
Barium
Beryllium
Ceadaius
Calcium
Chromium
Cabalt
Copper
Iron

Lead
Cyanide
Magnesium
Hanganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadiva
3inc

E
R
*
.
]

GLT360/58

1

Value is estimated or not reported due to the presence of interference.

ME4E20
2A-001

(63)

32070 E
49
]
65

-

ME4625
3A-001

{1328]

Soike sample recovery is not within control limits.
Duplicate analysis is not within control lisits.

Correlation coefficient for method of standard addition is less than 0.995.
Positive values less than the contract required detection limit.

Not detected

Table 9

GROUNDWATER INORGANIC RESULTS - PHASE III
ECC SITE (SUBTASK 3-2)

ME4622
SA-001

Case No. 3606

ME4630
5A-002

(140]
ND

855882

11210

ME4627
6A-001

fes)

o
~nE55588

161100

%
g__&
"55E555

§2

4%
(2129)
W
ND
118000

588

ME4626
7A-001

—
-~
~

-—

nBELEE

73550

3
2588

[ 3

D

g
o
ESmBl

ND
{2625)

ME4631
8A-001

(144]

853588

98500

555558

38890

]

g§52

[1195)
ND

15130

69

ME4632
BLANK

(57]

g
55555558

o
o
—

[334

BEE5S355288,58

w
=4

ME4624
10A-001

L2558

{476

553

£5858




Sample

Number
BECC-GH=-1A-001
BCC-GW-1C-001
ECC-GW-2A-001
BCC-GW-2B-001
BCC-GW-2C~001
BCC-GW-3A-001
BCC~GW-3A-002
BECC-GW-3C-001
BCC-GW-4C-001
BCC-GW-4C-002
BCC-GR~5A-001

BCC-GW-BK-001

OTR
ITR

GLT360/6

Date
Sampled
7/19/83
7/18/83
7/19/83
7/19/83
7/18/83
7/19/83
7/19/83
7/18/83
7/18/83
7/18/83

7/19/83

7/19/83

Organic Traffic Report
Inorganic Traffic Report

Date
Shipped
7/19/83
7/18/83
7/19/83
7/19/83
7/18/83
7/19/83
7/19/83
7/18/83
7/18/83
7/18/83

7/19/83

7/19/83

Table 4
GROUNDWATER SAMPLE IDENTIFICATION MATRIX -~ PHASE 1
ECC SITE (SUBTASK 3-2)

Lab

Service

JTC
Mead Compu/Chem

JIC
Mead Compu/Chem

JIC
Mead Compu/Chem

JIC
Mead Compu/Chem

JIC
Mead Compu/Chem

JIC
Mead Compu/Chem

JIC
Mead Compu/Chen

JTC
Mead Compu/Chen

JTC
Mead Compu/Chem

JTC
Mead Compu/Chen

JTC
Mead Compu/Chem

JTC
Mead Compu/Chem

Alrbill
Number

322-856-612
322-856-601

322-856-730
322-856-715

322-856-612
322-856-601

322-856-601
322-856-012

322-856-730
322-856-715

322-856-612
322-856-601

322-856-612
322-856-601

322-856-730
322-856-715

322-856-730
322-856-715

322-856-730
322-856-715

322-856-612
322-856-601

322-856-612
322-856-601

ITR
MS0283

MS0270

MS0284

MS0271

MS0272

MS0285

MS0288

MS0273

MS0274

MS0275

MS0286

MS0276

E

52383

S§2370

52384

§2371

82372

52385

S2388

52373

52374

52375

S2386

S§2376

-Chain
of

Custody

5-8908
5-8910

5-8901 °
5-8904

5-8908
5-8910

5-8908
5-8910

5-8901
5-8904

5-8908
5-8911

5-8909
5-8912

5-8901
5-8905

5-8901
5-8905

5-8902
5-8905

5-8909
5-8911

5-8909
5-8906




Sample

Nusber
ECC-GH-1A-01
ECC-GH-1A-02
BCC-GW-1C-01
BECC~GH-2A-01
ECC-GH-2B-01
ECC-GW-2C-01
ECC-GH-3A-01
ECC-GW-3C-01
ECC-GH-4C-01
ECC~-GW-5A~-01
ECC-GW-6A-01
BCC-GW-7A-01
ECC-GH-7A-02

ECC-GH-99-01

Date

Sampled
11/29/83
11/29/83
11/29/83
11/29/83
11/29/83
11/29/83
11/29/83
11/30/83
11/30/83
11/30/83
11/30/83
11/30/83

11/30/83

11/30/83

OTR = Organic Traffic Report
ITR = Inorganic Traffic Report

GLT360/7

Table 5

GROUNDWATER SAMPLE IDENTIFICATION MATRIX - PHASE II

Date

Shipped
11/29/83
11/29/83
11/29/83
11/29/83
11/29/83
11/29/83
11/29/83
11/30/83
11/30/83
11/30/83
11/30/83
11/30/83

11/30/83

11/30/83

ECC SITE (SUBTASK 3-2)

A

A

B

A

Ao

A

A

s

H

Cp

gc

.

(2]
.

A

B

h

Lab

Service

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Testing

Airbill
Number

235-570-370
235-570-580

235-570-370
235-570-580

235-570-370
235-570-580

235-570-370
235-570-591

235-570-370
235-570-591

235-570-370
235-570-591

235~570-370
235-570~-591

235-570-414
322-856-715

235-570-414
235-570~-381

235-570-414
235-570~-381

235-570-414
235-570-381

235-570-414
235~570-392

235-570-414
235-570-392

235-570-414
235-570-392

——

IR
MS0927

MS0928

MS0929

MS0930

MSQ931

MS0932

MS50933

MS0934

MS0935

MS0936

MS50937

MS0938

MS0939

MS0940

oTR

52803

52801

52802

S2804

S2805

52806

S2807

52808

52809

52810

52811

52812

S2813

52814

Chain
of

Custody

5~10439
5~8950

5-10439
5-8950

5-10439
5-8950

5~10439
5-8944

5-10439
5-8944

5-10439
5-8944

5-10439
5-8944

5-8941
5-10440

5-8941
5-10440

5-8941
5-10440

5-8941
5-10441

5-8941
5-10441

5-8941
5-10441

5-8941
5-10441




MEMORANDUM

Page 9
May 31, 1985
W65230.C3

Comments: Samples were collected in level "D" safety attire.
No HNU readings (10.2eV lamp) above background were detected.

November 30, 1983, Wednesday

Collection of groundwater samples was completed on Wednesday.
Weather conditions included overcast skies, strong winds,

and a temperature of about 27°F.

Groundwater Sampling Team: Same as Tuesday.

Groundwater Samples Obtained:

Well Number Sample Number
ECC-3C ECC-GW-3C-001
ECC-4C ECC-GW~4C-001
ECC=-5A ECC-GW-5A-001
ECC-6A ECC-GW-6A~001
ECC-7A ECC-GW~-7A-001

ECC-GW-7A-002
Blank ECC-GW=99-001

Comments: Groundwater samples were collected in level "D"
safety attire. No HNU readings (10.2eV lamp) above back-
ground were detected.

November 31, 1983, Thursday

Sampling personnel returned to their home offices.
PHASE III

December 11, 1984, Tuesday

Mark Lepkowski, Randy Weltzin, Megan Morrison, and Jeff
Keiser drove to Indianapolis, Indiana with a van containing
equipment and supplies.

December 12, 1984, Wednesday

Morrison and Lepkowski began collecting samples, while Welt-
zin and Keiser took water depths for wells to be sampled.
Weather conditions included a high temperature of 48°F with
S mph winds from the southwest and drizzle or rain in the
afternoon.
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Groundwater samples obtained:

Well Number Sample Number
ECC-5A GW-005
ECC-5A GW-005A
ECC-10A GW-010

Comments: All wells were sampled in level "D" safety attire.
No HNu readings were taken because of equipment difficulties.
Only the organic samples were shipped to the laboratory.

Inorganic samples were filtered, preserved, and kept on ice.

December 13, 1984, Thursday

Groundwater sampling was completed on Thursday. Keiser and

Weltzin surveyed elevations of casings at wells 6A, 7A, 8a,

92, 10A, and 11A. Water depths were taken for wells 1C, 2B,
2C, 4C, and 3C. Weather conditions included a high of 42°F,
5 to 10 mph winds, and rain after 11:30 a.m.

Groundwater samples obtained:

Well Number Sample Number
ECC- 1A GW-001
ECC- 2A GW-002
ECC- 3A GW-003
ECC- 6A GW-006
ECC- 7A GW-007
ECC- 8A GW-008A
ECC- 9A GW-009Aa
ECC-11A GW-011

Blank GW-0099

Comments: All wells except ECC-8A were sampled in level "D"
safety attire. Because the HNu was not operating, level "C"
attire was used to sample ECC-8A. All samples, including
the inorganic samples from ECC~5A and ECC-10A, were shipped
to the contract laboratories.

Sample Documentation

Samples were packed according to EPA Contract Laboratory
Program (CLP) protocol. Samples were shipped via Federal
Express to the assigned contract laboratory on the day of
sampling. In the first phase sampling effort, samples for
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The spent decontamination solutions were combined with the
purge water in 55-gallon drums and disposed of onsite.

Sampling Chronology

The following chronology summarizes the major activities and
events for each day of the groundwater sampling work at the
ECC site.

PHASE I

July 17, 1983, Sunday

Ike Johnson, Jerry Bills, Tom Gilgenbach and Dennis Totzke
drove to Indianapolis, Indiana, with a van and trailer load
of equipment and supplies. A review meeting was held in the
evening to review the planned activities for the next day.

July 18, 1983, Monday

Collection of groundwater samples began on Monday. Weather
conditions included sunny skies, light winds and tempera-
tures in the mid-80's.

Groundwater Sampling Team: Dennis Totzke, Ike Johnson, and
Tom Gilgenbach.

Groundwater Samples Obtained:

Well Number Sample Number
ECC-1C ECC-GW-1C-001
ECC-2C ECC-GW-2C-001
ECC-3C ECC-GW-3C-001
ECC-4C ECC-GW-4C-001

ECC-GW-4C-002

Comments: All wells were sampled in level "D" safety attire.
No HNU readings (10.2eV lamp) above background were detected.

July 19, 1983, Tuesday

The collection of groundwater samples was completed on Tues-
day. Weather conditions were sunny with light winds and the
temperature in the mid-80's.
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Groundwater Sampling Team: Same as Monday.

Groundwater Samples Obtained:

Well Number Sample Number
ECC-1A ECC-GW~1A-001
ECC=-2A ECC-GW-2A-001
ECC-2B ECC-GW-2B-001
ECC-3A ECC-GW-3A-001

ECC-GW-3A-002
ECC-5A ECC-GW-5A-001
Blank ECC~GW-BK~001

Comments: Monitoring well ECC-4A was not sampled because

oil contamination was present at the water surface from the
well installation. All well sampling was performed in level
"D" safety attire. No HNU readings (10.2eV lamp) above back-
ground were detected.

PHASE II

November 28, 1983, Monday

Phil Smith and Mike Schuetz of CH2M HILL drove the EPA van
to Indianapolis, Indiana.

November 29, 1983, Tuesday

Collection of groundwater samples was initiated on Tuesday.
Weather conditions included overcast skies, strong winds,
and temperatures around 30°F.

Groundwater Sampling Team: Phil Smith and Mike Schuetz of
CH2M HILL and Charles Brunett and Robert Teerman of KMA.

Groundwater Samples Obtained:

Well Number Sample Number
ECC-1a ECC-GW-1A-001
ECC-GW-1A-002

ECC-1C ECC-GW-1C-001
ECC-2A ECC-GW-2A-001
ECC-2B ECC-GW-2B-001
ECC-2C ECC-GW-2C-001

ECC-3Aa ECC-GW-3A-001



Table 3
GROUNDWATER SAMPLING FIELD MEASUREMENTS - PHASE III
ECC SITE (SUBTASK 3-2)

Well Temperature Conductivity
Number (°C) (umhos/cm3)
vs-ﬁouﬁueoﬁ 1A 11 390
__S-CONFINED 2A 9 370
TILL 3A 12 2,500
~¢. cONFINED 5 12.5 420
¢- coNRIVED 6 10 1,050
T ¢.CONFINED  7p 9 320
_é_com‘l”fp 8A 10 380
10A 13 380
- GLT360/47
—  {- (ONFINBD = SHpLLOW SAND  wATER BERRING 20ME

TEPTH L 10-20' B&S
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Distilled water for field blanks was obtained from the ISBH
in Indianapolis. Water for the field blanks was poured
directly into the sample containers.

Decontamination

Decontamination procedures included steps to avoid contam-
ination of the sample and well and to minimize carryover of
contaminants from one well to another. In summary, the steps
used to minimize contamination were as follows:

o Sample from the least to most contaminated wells
based on previous groundwater data or proximity to
the site.

o Decontaminate the outside of all equipment used in

the wells including surface water level indicator
line, bailer, sampling pump and discharge line
after each well sampling.

o Decontaminate the inside of the bailer after each
use.
o Decontaminate the inside of the submersible pump

by pumping decontamination solutions in sequence
through the pump after each well sampling.

o Purge each monitoring well before sampling. This
not only removes stagnant water from the well but
also any contamination or decontamination solution
that may be present in the sampling equipment.

Three solutions were used in sequence to decontaminate well
sampling equipment. These solutions were TSP and distilled
water, acetone and distilled water (approximately 20 percent
acetone V/V), and a distilled water rinse. To decontaminate
the inside of the sampling pump and line, each solution was
pumped for 60 seconds through the pump and discharge line.
Decontamination solutions were changed daily and then dis-
posed of. The bailer was decontaminated by dipping it sev-
eral times into each of the solutions in the order specified
above.

The decontamination procedure for gloves used to handle equip-
ment was washing in TSP solution followed by an acetone solu-
tion wash and a distilled water rinse.



GROUNDWATER SAMPLING FIELD MEASUREMENTS - PHASE II

Well
Number

la
1cC
2A
2B
2C
3A
3C
4C
5A
6A
7A

GLT360/14

Table 2

ECC SITE (SUBTASK 3-2)

Temperature
(°¢c)

00 00 ¢0 0O 00 \O €0 00 00 ~3

Conductivity
(umhos/cm3)

275
390
240
380
400
2,400
430
390
460
910
410

:

WAHAJOWWOWWOWO YW

c\a\ma\ma\mm'\omm
.
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Field Laboratory

Depth (Inches Visual Classification Fleld OVA Resding Total Volatile
Boring No. Sample No, Below Grade) (USCS) (pps Above Background) Organic Screen (ppm) Cosments
A-2 §-1 0-6 Silty clay fi11, light brown, wmoist. [ 7
§-2 6-12 [ 3
§-3 12-18 [ 6
S-& 18-22 -~ --
A5 §-1 0-6 Silty clay fill, light browm. 0 6
s-2 6-12 1tol.5 1n
§-3 12-18 1 to 1.5 )
§5-b 18-20 1 to 1.5 21
A-8 s-1 0-6 Silty clay fil1, brown to gray, moist. 2¢to) 3s
$-2 6-18 ) 25
5-3 18-24 & 26
A-10 S-1 0-9 Silty clay fill, browm, moist. 15 270
§-2 - 9-18 64 60
s-3 168-24 60 1

CLTI60/40-2




Boring No.

AE-AG

GLI360/40-3

8-1

$-2

§-2
35-3

S-4

8-2
$-3

S-4

5-1

§-2

Table 3 (Page 3 of 3)

Depth (Inches Visual Classification
Below Grade) (uscs)
0-6 Haste saterial, gray, crushed limestone
fragments, vet.
6-12 Crushed limestone fragments, gray oil
seeping into borehola.
0-6 Miscellaneous fill, davrk gray, wet.
6-12
0-6 Stlry clay £111, stained black, assorted
waste saterial, moist.
6-12 811ty clay f111, brown, moist.
12-18
18-24
0-6 Silty clay f111, brown, moist.
6~12
12-20
20~-26
0-6 Silty clay fill, brown, msoist.
6-12
0-6 Silty clay f111, brown, wmoisc.
6-12

Field OVA Reading
{ppm Above Background)

Field Laboratory
Totsl Volatile
Organic Screen (ppm)

Comment s

6

100

15

160

1,060

600

Boring stopped due Lo vet
conditions




Boring No.

b-1

D-9

GLI360/40-1

le No.

5-1

§-2

§-1

5-2

-

Depth (Inches
Below Grade)

0-6

6-12

18-26

0-6

6-12

0-18

18-20

20-24

0-12

0-6

Table 3 (Page 1 of 3)

PHASE 1 - SUMMARY OF SOIL BORINGS

ECC SITE

Visusl Classification
(USCS)

S8ilty clay f1ll, stained dark gray, wet
811ty cley £111, steined dark gray, soisc
to wet, pleces of crushed limsstons.

Silcy clay fill, stained dark gray, moist
to wet, pisces of crushed limestone.

Silcy clay £111, light browm, moist.
8ilty clay fill, dark gray, moist, pieces
of crushed limestone.

Siley clay £ill, light brown, moist.
Silcy clay £111, dark gray to black,
crushed limestone fragments, wet.

S1lty clay f£111, dark gray to black,
crushed 1imestone fragments, wet.

8ilty clasy £111, light brown, moist.
S$11cty clay-clayey silt fill, dark gray to
black, crushed limestone fragments, wood

plank at 12",

Silcy clay fill, gray.

Field OVA Reading
(ppm_Above Background)

100

Field Laborstory
Total Volstile
Organic Screen (ppm)

2,370

1,360

2,300

1,660

1,320

1,800

Dsrk gray and black sofl
samples,

Appest to be stained with
ofl.

No ssmple collected from
0 to 6" due to wet con-
dicions,

No ssmple collected from
0 to 18" due to wet con-
ditions.

Boring stopped at 12" due
to wood plank, no sample
collected.

Could not advance boring
below 6" depth due to
rocks,




MEMORANDUM

Page 6
May 31, 1985
W65230.C3

very wet soil that visually appeared to be stained dark gray
to black with oils and solvents. Borings A2, A5, A8, and
Al0 were advanced into the berm located along the unnamed
ditch (Figure 1). Soil samples from these borings did not
appear to be stained, and were generally light brown colored.
Four additional borings were completed along the berm adja-
cent to the south concrete storage pad (AM, AN, AO and AP
shown in Figure 1). Samples from these borings were light
brown colored and did not appear to be stained. A summary
of soil boring samples is presented in Table 3. A total of
11 borings were completed in the north drum storage areas
instead of the 30 proposed in the sampling plan, due to the
wet conditions. Borings D3, D7, B6, and AE-AG were stopped
when water filled the boreholes.

SECOND SAMPLING EFFORT

PERSONNEL

The sampling team for the second soil sampling effort con-
sisted of the following personnel from CH2M HILL:

Dennis Totzke - Project Manager

Isaac Johnson - Geotechnical Engineer/Site Safety
Coordinator

Brad Berggren - Geotechnical Engineer/Site Safety
Coordinator

Richard Onderko - OVA Operator

Ron Schlicher - Sampling Team Member

Thomas Gilgenbach - Sampling Technician

Mark Lepkowski - Sampling Technician

o
o

o

00O0O

SOIL SAMPLING

Soil sampling from borings and test pits occurred from
October 22 through November 6, 1984. Weather conditions
during this period were variable with temperatures in the
28°F to 60°F range and work was stopped or delayed on some
days due to rain.

Soil borings were advanced using a small drill rig and
hollow stem augers. Soil samples were collected at 2-foot
intervals in each boring using standard split spoons to a
depth of about 10 to 12 feet or the water table, whichever
was reached first. Each soil sample was logged and



Table 2 (Page 1 of 2)
PHASE 1 - SURFACE SOIL SAMPLING SUMMARY, ECC SITE

Field
Fileld OVA Laboratory
Reading Total Volatile
(ppm above Organics
Sample No. Location Visual Classification Background Screen (ppm)
AA North berm Silty clay fill, brown, very stiff to 0 0
hard, moist
AB North berm 0 0
AC North berm 0 0
AD North berm 0 0
AE North berm (1} 0
AF North berm 0 0
AG North berm 0 0
AH North berm 4] 0
Al North berm 0 0
AJ North berm 0 0
AK North berm 0 0
" AL North berm 1] 0
C6-C?7 North barrel pad Surface water, red to orange color 0 180
AM-SW Southwest corner Fill, Miscellaneous material and soil, 50 200
black
AO-SE East of concrete pad Silty clay fill, dark brown, moist. 50 15

GLT360/39-1

Comments .

Ponded water sample.

Appeared oil stained.




Table 2 (Page 2 of 2)

Field OVA

Reading

(ppm above

Sample No. Location Visual Classification Background
AP-SE East of concrete pad Silty clay fill, dark brown, moist. 10
Nof C Between lagoon and Silty clay fill, dark gray to black, wet. 50

south concrete pad

Pit C Polymer pit Silty clay, light browm, moist. --
Pit S Polymer pit Silty clay, light brown, moist. --
Pit N Polymer pit Silty clay, light brown, moist. --

GLT360/39-2

Field
Laboratory
Total Volatile
Organics

Screen (ppm)

50

700

15

Comments

Very wet conditions, soil
appeared stained.
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This left large ruts, 1 to 2 feet deep, throughout the former
drum storage areas. Standing water, generally less that

6 inches deep, was located along the eastern side of the
north drum storage area. The soil generally appeared dis-
colored or stained dark gray to black throughout the former
drum storage areas.

Several problems were caused by the unexpected wet surface
conditions. The soft, wet soil made walking difficult for
the sampling team members. High OVA or HNU readings were
noted while monitoring air quality in areas disturbed by
Chem-Waste's bulldozer activity. The major problem associ-
ated with sampling was that many of the borings would fill
with liquid; therefore, deeper soil samples would be contam-
inated by the liquid. Due to the site conditions encoun-
tered, representative samples could not be collected with
depth in borings located in wet areas. The sampling team
decided not to complete the total 90 borings proposed in the
sampling plan for this trip. Additional soil sampling will
be conducted after Chem-Waste has completed the.site cleanup
and site conditions become more favorable for sampling.

FIELD RESULTS

Two types of soil samples were collected at the ECC site,
surficial samples and boring samples. Eleven borings were
advanced in the north drum storage area (Figure 1) to assess
the depth and concentration of volatile organic contaminants.
Four borings were also advanced on the perimeter of the con-
crete pad which served as the south drum storage area (Fig-
ure 1). Surficial soil samples were collected at the loca-
tions shown in Figure 1 and summarized in Table 2. Twelve
samples (AA through AL) were collected along the large
embankment along the north and northwest sides of the site
to determine whether this material may be suitable for use
as cover for future remedial actions. Three samples were
collected in the polymer pit area (Pit N, Pit DC and Pit S)
to assess cleanup activities performed by Chemical Waste
Management, Inc. Three samples (AM-SW, AO-SE and AP-SE)

were also collected adjacent to the south concrete storage
pad. One surface composite sample (N of C) was collected in
the drum storage area between the concrete pad and the lagoon
(Figure 1).

Of the 11 borings completed in the north drum storage areas,
7 (B6, D1, D3, D7, D9, AE-AG and AE-AH) were advanced through
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FIELD LABORATORY SCREENING

A field laboratory was set up in the EPA office trailer to
gualitatively determine whether volatiles were present in

the soil samples. Soil samples were collected in 40-ml VOA
containers with approximately 25 percent headspace. At the
field laboratory, each sample was warmed in a water bath to

a temperature of 90°F. The sample was then shaken vigorously
for about 20 seconds to drive volatiles from the sample into
the air headspace. A gas-tight syringe was used to withdraw
vapor from the headspace of the sample container. The amount
of vapor withdrawn was dependent upon the expected concentra-
tion of contaminants. A 1.0-ml volume was used for low con-
centration or relatively clean samples. A 250-ml volume was
used for samples that were contaminated with volatile organics,
based on or OVA field screening. The vapor extracted from
the headspace was then injected into the GC column injection
port of a Foxboro Organic Vapor Analyzer (OVA), model num-~
ber 180. The sample was injected relatively slowly to avoid
blowing out the flame in the detector. Generally, peaks of
several individual compounds were noted during the first one
to two seconds. A short time later, a backflush peak was
then noted. To determine the total concentration of volatile
organics in the sample B the corresponding
values for the various peaks were added. Depending on the
response of the initial injection, a second injection was
sometimes made for confirmation. A strip chart recorder was
used to document the response for each injection.

SITE CONDITIONS

The site conditions during the week of May 7, 1984, were
generally not favorable for soil sampling. Heavy rains the
2 weeks before resulted in wet, muddy conditions. Also,
Chemical Waste Management, Inc. (Chem-Waste) was in the pro-
cess of removing the last drums from the site. Drums had
been completely removed from the northern half of the site.
All drums had also been removed from the soil pad located
between the pond and the concrete storage pad (Figure 1). &
few drums were still stored on the concrete pad located on
the southern half of the site. In addition to removing the
drums, Chem-Waste had excavated waste material and highly
contaminated soil from the polymer pit area shown in Figure 1.

The surface soil conditions at the former drum storage areas,
both north and south of the pond, were generally wet and
very soft to depths up to 2 feet. Chem-Waste was running a
bulldozer through the wet soil in an attempt to dry it.



Boring
Number

$8-01

§8-02

$3-03

§3-04

§3-05

58-06

GLT360/49

Sample
Nusber

880102

8303024

8803028

580802

Nusber

Date
Sampled

10-24-84
10-24-84

10-22-84
10-22-84

10-22-84
10-22-84

10-22-84
10-22-84

10-24-84
10-24-84
10-24-84
10-24-84
10-24-84
10-24-04
10-24-84
10-24-04
10-24-84

10-23-84
10-23-84

10-24-84
10-24-84

10-24-84
10-24-84

10~24-84
10-26-84

10-24-84
10-24-84

Table &

SAMPLE IDENTIFICATION MATRIX FOR SOIL SAMPLES
COLLECTED OCTORER 1984 FROM SOIL BORINGS

Date
Shipped

10-25-84
11-08-84

10-25-84
11-00-84

10-25-84
11-08-84

10-25-84
11-08-84

10-25-84
10-25-84
11-08-84
11-08-84
11-00-84
11-08-84
11-08-84
11-08-84
11-08-84

11-08-84
11-008-84

11-08-84
11-08-84

11-08-84
11-00-84

11-08-84
11-08-84

10-25-84
11-08-84

Laboratory

IT Corporation
Rocky Mountain

IT Corporation
Rocky Mountain

IT Corporatfion
Rocky Mountain

1T Corporation
Rocky Mountain

IT Corporation
IT Corporation

Coapu/Chen
Rocky Mountain

Compu/Chea
Rocky Moumtsin

Rocky Mountain
Rocky Mountain
Rocky Mountsin

Rocky Mountain

Compu/Ches
Rocky Mountain

Compu/Chen
Rocky Mountain

Compu/Ches
Rocky Mountsin

Compu/Chen
Rocky Mountasin

IT Corporation
Rocky Mountain
IT Corporation

Analytical

Analycical

Analytical

Anslytical

Analytical

Anslytical
Analytical
Analytical
Analytical

Analyticsl

Anslytical

Analyticsl

Analyticsl

Anslyticsl

Analyticsl

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Labs

Alrdill
Nusber

055654100
855654096

855654100
055654096

855654100
855654096

855654100
855654096

855654100
855654100

855654111
855390196

855654111
85539019

855390196
855390196
855390196
855390196

855654111
855390196

855654111
855390196

855654111
855390196
855654111
855390196

855654100
83539019

OTR ITR

£4912
ME4186

EA913
MEA 309

E4914
MEA3LO0

4915
MEA3LL

24928

EA929

BA9I4
MEA320

£493)
MEA319
MEAI2S
MEAIY
MEAID)
MEA322

4932
MEAILE

24931
MEA317

E4935
MEA32)

£8077
MEASLG

E4930
MEA31S

Chain of
Custody

504497
504506

504497
504506

504497
504506

5046497
504506

504499
5046499

504502
504506

504502
504506

504504
504504
5045014
504506

504502
504506

504502
504506

504502
504 506
504502
504506

504499
504506
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classified by a geotechnical engineer and was stored in
clean, numbered glass jars with Teflon liners under the
caps. Split spoons and sampling rods were washed between
each sampling event using a two-rinse procedure consisting
of a TSP/sodium bicarbonate solution and distilled water.
Excess drill cuttings and all water were stored in a secure
area onsite. Hollow stem augers were steam cleaned between
borings. Boreholes were grouted with bentonite slurry upon
completion of sampling. All boring locations were plotted
on the site topographic map.

Organic samples from the soil borings were shipped to IT Cor-
poration in Cerritos, California, or Compu/Chem Laboratories

in Research Triangle Park, North Carolina, for analyses (Table 4).
Samples for inorganic analyses were shipped to Rocky Mountain
Analytical Laboratory in Arvida, Colorado.

Test pits were advanced using a backhoe to a depth of about

8 to 10 feet. The pits were photographed and logged by a
geotechnical engineer. Soil samples were collected with

hand augers at approximately 2-foot depth intervals in each
pit. Sampling equipment and jars were washed in the same
manner as for the soil borings. The backhoe shovel was steam
cleaned between pits. So0il removed from the pits was lowered
back into the pits to approximately the same depths from
which it was removed. Test pit locations were plotted on

the site topographic map.

Samples of soil from the test pits were shipped to IT Corpora-
tion for analyses (Table 5). Inorganic samples were shipped
to Rocky Mountain Analytical Laboratory.

LABORATORY SCREENING

As part of the sampling procedure, all samples were screened
offsite using headspace analysis techniques with an OVA as
described previously.

SITE CONDITIONS

Site cleanup activities were to have been completed before
the sampling team reached the site; however, bulk storage
tanks were being decontaminated and soil and storage tanks
were still being removed from the site. Heavy equipment and
storage tanks prevented access to TP Areas 3 and 8.



Sample

Number

TP-1 Shallow

TP-2 Shsllow

TP-3 Shallow

TP-4 Shallow

TP-4 Mid

TP-5 Shallow

TP-55 Shallow

TP-5 Mid

TP-6 Shallow

TP-6 Mid

TP-6 Deep

TP-7 Shallow

GLT360/48-1

Case
305
3408

3405

3405

3405

Date

Saspled

10~-22-84

10-22-84

10-22-84

10-22-8%4

10-22-84

10-22-84

10-22-84

10-22-84

10-22-84

10-22-84

10-22-84

10-23-84

PHASE 2 - SAMPLE IDENTIFICATION MATRIX FOR SOIL SAMPLES
COLLECTED OCTOBER AND NOVEMBER 1984 FROM TEST PITS

Date

Shipped

10-25-84

10-25-84

10-25-84

10-25-84

10-25-64

10~25-84

10~25-84

10-25-84

10~25-84

10-25-84

10-25-84

10-25-84

Table 5 (Page 1 of 2)

Laboratory

IT Corporation
Rocky Mountain

IT Corporation
Rocky Mountain

IT Corporation
Rocky Mountain

IT Corporation
Rocky Mountain

IT Corporation
Rocky Hountain

IT Corporation
Rocky Mountain

IT Corporation

IT Corporation
Rocky Mountain

IT Corporstion
Rocky Mountain

IT Corporation
Rocky Mountain

IT Corporation
Rocky Mountain

IT Corporstion
Rocky Mountain

Analytical Labs
Analytical Labs
Analytical Labs
Anslytical Labs
Analytical Labe

Analytical Labs

Analytical Labs
Analyticsl Labs
Amlyt.lcll Labs
Analytical Labs

Analytical Labs

Adrdild
Mumber

855654100
855654096

855654100
835654096

855654100
853654096

855654100
855654096

835654100
833654096

855634100
855654096

833654100

855654100
855654096

853634100
855654096

855654100
85563409

835654100
855634096

855634100
855654096

24901

24903

EA904

£4905

EA906

EA907

EA907

24908

EA4909

24910

A1

EA917

Chain of
IR Custody
350hk96
MEAL62 504500
504496
MEAL164 504500
504496
ME&165 504500
504496
MEL166 504500
504496
MEALL67 504500
508496
MEAL6S 504500
504497
504496
MELLE9 504500
504497
MEALT0 304500
504497
AT 504500
504497
MEALT2 504500
504498
MEALTY 504500



Sample

Numsber

TP-7 Mid

TP-8 Shallow

TP-8 Mid

TP-9 Shallow

TP-9 Mid

TP-10 Shallow

TP~10 Mid

TP-10S Mid

TP-11 Shallow

TP-11 Mid

TP-12 Shallow

TP-12 Mid

GLTI60/48-2

\

nos

Date

Sampled

10-23-84

10-24-84

10-24-64

10-24-84

10-24-84

10-24-84

10-24-84

10-24-04

10-24-84

10-24-34

10-24-84
10-24-84
10-24-84

10-24-04
10-24-84

Date

Shipped

10-25-84

10-25-84

10-25-84

10-25-84

10-25-84

10-25-84

10-25-84

11-08-84

10-25-84

10-25-84

10-25-64
11-08-84
10-25-84

11-08-84
10-25-84

Table 5 (Page 2 of 2)

Laboratory

1T Corporation
Rocky Mountain Analytical

IT Corporation
Rocky Mountain Anslytical

IT Corporation
Rocky Mouncain Anslytical

1T Corporation
Rocky Mountain Analytical

IT Corporacion
Rocky Mountain Anslyticsl

IT Corporation
Rocky Mountsin Anslytical

IT Corporation
Rocky Mountsin Analytical

IT Corporstion

IT Corporstion
Rocky Moumtain Analytical

IT Corporation
Rocky Mountain Analytfcal

IT Corporation
Rocky Mouatain Anslytical

Rocky Mountain Analytical
1T Corporation

Labe

Labs

Labs

Labs

Labs

Labs

Labs

Laba

Labas

labs

Labs

Alrbill
Nusber

855654100
855654096

855654100
85365409

855654100
855634096

255654100
055634096

855654100
8356540%

835654100
055654096

835654100
855654096

0855654100

855656100
0855654096

855654100
85539019

853654100
835654096

835390196
855654100

EA916

E4910

E4919

E4920

24921

E4922

£4923

EA92)

E4924

E4925

EA926

EA927

ME41TE

MEL1Y9

MEL180

MEA10L

MEL182

MEL18)

MEAN2

MEL184

MEAIL)

MEALB5

MHEAILS

504498
504501

504498
504501

504490
504501

504498

504499

504499
504501

504499

504499
504501

504499



MEMORANDUM

Page 8
May 31, 1985
W65230.C3

Rain for several days prior to soil sampling and on some
days during soil sampling resulted in standing water in some
areas and up to 2 feet of mud over the remainder of the site.
Soil borings planned for T.B. Area 1 were cancelled because
the soil could not support a drill rig. Test pits planned
for TP Areas 1 and 2 (refer to Figure 2) were deleted or
moved due to soft soil conditions. TP-6 was moved west
because of standing water in the planned location.

FIELD RESULTS

Nine soil borings were advanced through the south concrete
pad to a maximum depth of 12.5 feet in order to assess the
vertical extent of contamination in this area. The loca-
tions of these borings can he seen in Figure 2. Boring logs
are included in Appendix X. A description of the material
encountered in the borings and the samples taken from the
borings is presented in Table 6. Field HNu readings and
laboratory OVA results are also presented in Table 6.

Twelve test pits were excavated in the locations indicated
in Figure 2. A summary of the samples collected from the
test pits and a description of the material encountered in
the sampled horizons is included in Table 7 along with labo-
ratory OVA results. Logs of the test pits are included in
Appendix A.

ANALYTICAL RESULTS

No inorganic analyses were run on the samples collected in
May for this subtask. Organic analytical results for prior-
ity pollutant hazardous substance list (HSL) constituents
are presented in Table 8 for Phase 1. Only those HSL com-
pounds that were detected in these samples are listed in
these tables. Table 9 lists all the organic HSL compounds
that the samples were analyzed for.

Based on Average Surrogate Percent Recover (ASPR) and the
Coefficient of variation (Cv), volatile and base/neutral
results are quantitative with one exception. Sample E7247;
the result for N-nitrosodiphenylamine is qualitative. Based
on low ASPR and high Cv, the acid sample analysis are quali-
tative. Pesticide/PCB results are semi-quatitative based on
ASPR of 71 percent and Cv of 46 percent. Dioxin results are
qualitative, the ASPR is good at 105 percent but Cv is very
high at 68 percent.



Boring
Number

SB-01

§B-02

$B-03

SB-04

GLT360/45-1

Sample
Number

—

o0l
02
03

[+ ]
0s

07

01
02
03
04
05

07

05

01

02

Depth
Interval
Feet Below
Ground
Surface (ft)

0-0.5
1.0-2.5

2.5-4.0
4.0-5.5
5.5-7.0
7.0-8.5

8.5-10.0
10.0-11.5

0-0.5
1.0-2.5
2.5-4.0
4.0-5.5
5.5-7.0
7.5-9.0

9.0-10.5
10.5-12.0

0-0.5
1.0-2.5
2.5-4.0
4.0-5.5
5.5-7.0
7.0-8.5

8.5-10.0

10.0-11.5
0-1.0
1.0-3.5

3.5-5.0

Table 6 (Page 1 of 3)

PHASE 2 - SUMMARY OF SOIL BORINGS OCTOBER 1985

Field HNU
Screening
Visual Classification {ppm)
Concrete psd -
Dark brown gravelly silt to red- 1to2
brown silty clay
Red brown silty clay, some gravel /]
As above [}
As above o
Dark brown silty clay some fine 0
sand and gravel

o

0

Concrete pad -
Coarse gravel with dark brovn sandy silt 15
Red browvn, silty clay, some gravel 6
Dark brown silty clay, sose gravel 0
As above o
As above "o
As above 1]
As sbove 0
Concrete pad 50
Fill - cosrse gravel some silty Clay 50
Red brown, gravelly silty clay 15
0

Gray brown, coarse sand to gray brown silty clay 0

Gray brovn silty clay

Concrete pad

Top 4" - gray brown gravelly silt

Bottom 14" - red brown, gravelly silty clay
Red-brown, gravelly silty clay

o

15

Total Volatile
Organics
OVA Screening

{ppm)
1,200

270

6,250
9,000
100

12,500
6,000

2,650

Comments '

No sample collected

Sample sent to CLP

Sample sent to CLP

Bottom of boring at 11.5 feet

Sample sent to CLP

Sample sent to CLP

Bottoa of boring at 12.0 feet

Semple and duplicate sent to
CLP. No recovery froam split
spoon sampler

No recovery fros split spoon
sampler.

Bottom of boring at 11.5 feet.

Sample sent to the CLP
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Depth
Interval
Fest Below
Boring Sample Ground
Nusber Nusber Surface (ft)
SB-08 - 0-0.6
0l 1.0-2.5
02 2.5-4.0
03 4.0-5.5
o4 5.5-7.0
0s 7.0-8.%
06 8.5-10.0
07 10.0-11.5
SB-09 - 0-0.?7
() 1.0~2.5
02 2.5~4.0
03 4.0-5.5
04 5.5~7.0
05 7.0-8.5
06 8.5-10.0
07 10.0-11.5

Notes:

GLT360/45

GLT360/45-3

Table 6 (Page 3 of 3)

Visual Classification

Concrete pad

Black pea gravel and coarse gravel fill
Red-brown, silty clay, some fine gravel
As above

As above

Dark gray, silty clay some fine gravel
As above

As above

Concrete pad

Pes gravel and coarse gravel fill
Red~brovn, silty clay, some fine gravel
As above

As above

As above

As above

As above

Field HNU
Screening

{ppm)

120
20

OOHh‘g

250
40
40
20

20

Total Volatile
Organics
OVA Screening

{ppm)

10,000
1,200

13,000
8,750
3,300
2,800
4,500

58,750

13,500

Sample sent to CLP

Bottom of boring at 11.5 feet

Sample sent to CLP

Sample sent to CLP

Bottom of boring at 11.5 feet




Pit Sample

TP-1 0-6*
Shallow

Hiddle

TP-2 0-6"
Shallow

MHedium
Deep
-3 0-6*

Medium

TP-4 Shallow
Medium

Deep

GLT360/44-1

Depth
Fest Relow
Ground

_Surface_

0-0.5
1.0-1.5

2.0-3.0
4.0-5.0

0-0.5
1.0-1.5

2.0-3.0

4.0-5.0

0-0.5

2.0-2.5

&L.0-4.5

1.0-2,0

2.5-3.5

5.5-6.0

Table 7 (Page 1 of 3)
PHASE 2 - SUMMARY OF TEST PIIS

OCTOBER 1985
Total Volatile
Organics
1 OVA Screening

Visusl Classification (ppm)
Dark brown cobble fill with silty clay 290
Reddish brown, sandy, silty clay, some fine to med. 1,400
gravel, numerous gray varigstions and pore channels,
sassive to subblocky structure (wesk), some platy
structure nesrer surfasce,
As sbove. 3.5
As sbove from & to 4.5 with med. brown silty clsy con- 18.5
taining some sand and gravel from 4.5 to 5.0', water at
approx, &.5°,
Coarse grevel £111 12
Reddish browm, silty clay vith some sand and gravel, W0
mottled and varigated gray and reddish brown, Coarse ssnd
in the porthwest corner of the test pit.
As above without coarse ssnd. 2
As above, 15
Dark gray-brown, coarse gravel fill with s silty clay 400
binder.
Reddish brown silty clay, deep reddish brown stains on 1,000
fractures and joints, platy to subblocky structure (strong).
As sbove except massive to weak subblocky structure with more 300
even gray-brown sottling or varigation.
Medium brown, silty clay with sand and gravel, med. subblocky 3,100
structure.
As sbove with gradual transition to reddish brown, silty clsy, 4,200
mottled or varigated gray and reddish brown.
Medium brown silty clay. 2,600

Comments

Sample

Sample

Sample

Sample

Sample

sent

aent

sent

sent

sent

to CLP

to CLP

to CLP

to CLP

to CLP




Test
Pit
Nusber

p—— 3

TP-10

GLT360/44~2

Sasple
Nusber
z-
Shallow

0-6"
Shallow

Hedium

Desp

0-6"
Shallow
Medium

0-6"
Shallow
Hedium

06"
Shallow
Medium

0-6"
Shallow

Depth

Feet Belov

Ground
Surface

0-0.5
1.0-2.0

2.0-3.0

5.0-5.5

0-0.8
1.0-2.0

1.0-3.0

4.0-5.0

0-0.5
1.0-2.5
2.5-4.0

0-0.5
1.0-2.9%
1.5-4.0

0-0.5
1.0-3.0
3.0-5.0
5.0-6.0

0-0.9
1.0-3.0

3.0-5.0

Table 7 {Page 2 of 3)

Total Volatile

Organics
1 OVA Screening
Visual Classification — (ppm)
Black stained srface borizon. 1,100
Medjum brown, silty clay vwith gravel and sand, firm, gradual
transition to underlying horisoa.
Reddish browm, varigated gray-brown, silty clay with gravel 130
and sand, firs, gradual transition to underlying horisom.
Nedium to dark browm-gray, silty clay, firm. 190
Black stained “goo.” 3,500
Nedium brown silty clay with gravel and sand, abundant areas 5,000
of what appears to be strav.
As above in south half of test pit with north half cootaining 380
gray-brown, firs silty clay with some mottling.
Nedius brown and reddish brown varigated, silty clay vith wesk 140
subblocky structure and some lenses of sand and gravel, *
Pit filled vith wvater before description vas noted. 3,400
360
16,500
Brown Clay 7,500
Brownish gray clay vith scraps of ceramic asterial.
As sbove vwith gravel layer from 3 to 4 feet) test pit
£111ed with water below 4.5 feet.
Brownish gray silty sand and clay 800
As above with black saterial from about 1.5 to 2 feet. 2,000
Brown clay. 60
As above. 30

Browunish cleay.

As above from 1 to 1.3 fest, asphalt concrete pad (rom 2.5 to
3.5 teet.

Grave)l layer from 3.5 to 4 feet; brownish gray clay from §
to 5.5 feet.

Coament s

19 Sample sent to CLP

Sample sent to CLP

Sample sent to CLP
Sample sent to CLP

Sample sent to CLP

Sample sent to CLP
Sample sent to CLP

Sample sent to CLP
Sample sent to CLP

Ssmple sent to CLP

Nissing TP-10 OVA screening
samples
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TRRLE 8
SDIL ORGANIC RESLLTS (wy/ke)
PHASE | SAMALING

ELC Site T 34
SURFACE SOIL SANPLES FRON
SURFACE SOIL SARALES SOIL BORING SAMALES
Sasele Locati M K E % Al - L sy NOFP NGFR MmN
Boribiom s ves eh3 ees dbs O A 0P8 OBS s & BR85S
Date Saspleds S-8-B0 S48 S8-BA A8 T84 A8 68 M SA8 T80 S8 S8 508 OB S9b  So8  5-D-84
OTR Nusbers  E-ToW  E-TAS  E-Toé6  E-TeA]  E-ToM  E-7249  E-1250  E-7e5  E-1281  E-1282 E-TeS3  E-TeSh E-12% E-1251 E-1S8  E-I59  E-Toe
VILATILE
CONOLNGS
1, 2-DICHLORETNE 200
14 1 1-TRICHLOROETHRNE 676000 170 133500 TALLMS  AS1000 M A 2TeeN 12308 635000
1, 1-DIGLORETNE 1] 60
580 90 2 A 1760
TAUS-1, 2-DICHLORETHENE WM e 158 10 41800
L S BRGS0 20 R A1eR .
262000 121200 514000 900  SA9000 155000 120008
XTMOE LR % 1) ) 2 ) » PR S PR 111+ ] 10 ANe 30 65580 9A0N0
TETRCR ORETHDE 116000 S0 MM 1T 625 131000 23800 530000 TMIme
LTSIy revsysruisvie R SAsSE s bt oereechSeeepp oo RSO
TRICH.ORETHDE 2KA214000 1800 2000 GOOKN0 2005000 60 147000  E6AGOS 213700 1375008
VINYL CHLORIOE 6400
ACETONE 2000
2 RUTANDE 280 920 2%
STYRENE 00 198 13800
T0TRL XNDES 1160000 15000 M U g0 613000 B35 GATeNe
TOTAL VILATILES 15 ) 18 2 ) 2 82 (1720400 175068 28649 (5769300 8796208 290 51000 7793000 57308 4689708
ACID COPONDS
2, A-DIETHYLMHENOL 36000 20008 K
RENL 10000 K 7200 X600 M08 24500 130000 114080 119009
BENIOIC ACID 11098 X 1600 K 26289 K
2-METHYLOVENOL 93108 61308 K 142608 2000 " omk e 2
ETHVLAENT fr 87N0 K ST5608 67800 %798 K 5i 31008
TOTAL ACIDS ’ " ’ ' ' ’ 0 19918 1800 0 SlcMe 121008 1608 IAI300 203600  TSA8 173000
BRSE/NEUTRAL CONPOLNDS
1, 2, A-TRICH.ORDBENIENE 2600 49008 119609
1y 2-DICH OROSENIENE : 1590 K 3150 Ui BTN Bl0e 52708 2160008 172009
1. A-DICH OROBENTENE 1 570008
2-DIPHENYLHYDRAL INE 68600 K 4000 X
lémwmnmme 5000
e eSO P e eSO ey ey s
NAPHTHALENE N3 K 1500 20838 T X 6108 AG08 470008 99909
NITROBENTENE 1680
W-N1TROSOD1NETHYLAINE 9908
WHITRSO HENYLIW N PR
ieesomment mm: teveeeeeees beessssssesenesenrTr_L______a.iesasssanstieiinitettertetstattresnenss B0rteeanettnenntsstrenennnanstnsrnssesiraneostes Poteetetteenaetaernanaarrannennsresesaesrreraannn
BIS (2-ETHYLHEXYL) PHTHALATE 23 » oK M e ) TIG 685900 29198  AS3109 3000008 226600
BENTYL BUTYL PHTHRLATE 1282000  A2500 90 366000 97K 85009 258000 1NNGS 61009
DI-N-BUTYL PHTHALATE 5790 79008 10308 11220 11000
DI-N-CTYL PHTHALATE n 127800 6300 I7M K T8 K A48 500 20600 K 00008 34000
B} ...... voenenan E rerenrerernteeeres reererreneeeneansnnanes tererrrrrrereestearnnnee tereresseuseasersteesraentannnnsnnsen veessnssssan R teeeraseremtartsennnonsanes
o O 5000
2-HETHYLMAPHTHALDNE 7208 K 100000 MA%8 X 8600 K SS100 130008 31609
TOTAL B/N's 2 M ’ M 1 W 0 239300 201470 17009 1193 1777208 970 SEAN 661400  B20A000  BA300

NOTE: CONCENTRATIONS REPORTED ON A DAY WEIGHT BASIS — SAMPLES ANALYIED FOR ROUTINE DRGANIC PACKAGE, BUT ONLY DETECTED COMPOUNDS ARE LISTED — FOOTNOTES GIVEN ON FOLLOMING PAGE
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TABLE 8
SOIL ORGANIC RESULTS (us/ky)
[ SAMRLING

PHASE
ECC Site ™ 34
SURFACE SOIL SAWPLES FRON
AND NORTHEST ENBRNKMENTS SURFACE SOIL SAMALES SOIL BORING SAMPLES
Sample Locations ) 6 Al A A -S4 NOFP NOF
Depth (ft):  84.5 A P PR PR PR 5 S vy " s een &%O&Ss %
Jate Sampledt  SBBL  SAB  SOM  SAB  TEM  Sab SEH SoB el SER T9M 598 9B Seh Sem sean sie
OTR Nusber:t  E-T24h  E-7208  E-Toéb  E-TeM]  E-TeMd €729  E-1eR  E-1255 E-151 E-1252 E-12S3  E-1eM  E-12% E-15]1 E-TsB  E-1259  E-7268
PESTICIDES
DELTA-BHC 17 20 1 548
SAMNA-BHE (LINDANE) 178
HEPTRCHLOR 1) % % as
ALDRIN A
ENDOSULFAN | P
IR TR RPN e g T eerenerteannaaaas e
A, 4-DOE 838 720 100 1o 160
EMORIN 19 10000 676 11200
ENDOSLLEAN 11 6300 19 11100
& A-008 0 5909
R RGBT+ R R RS RS ‘2.1“......9.‘.... ....... eeeeereenrtnstaannans beverruseeensarren
ENDOSULFAN SULFRTE 1309 s
y or ™ e %0 2ike M 138 288 W %
CHLORDAE 7N 20
TOIARHENE 10608
TOTAL PESTICIDES » ’ . ' . " ’ Ity . 8 TIES AN 260 M0 1918 1A
PCB's
AROCHLOR-1016 10600
AROCHLOR- 1232 1620
RROOL0R-1248 10600
TOTAL PCB's ’ . . ) . ’ ’ . ' ) ' ’ ' ' o ?
DIOXIN
2,3,7, 8- TETRACHLORDD BENTC-P-DI0XIN 1.6 6.1
PERCENT MDISTURE 6 WE LB L3 L 122 1.8 16.9% 1555 142 ALIx 8.5 169 13.56 155 9.2 2168

FOOTNOTES
A Tentatively identified concentrations are estimated. R 1:] response is assused. )
B. Analyte has been found in the hhorator blank as well as the saaple. Indicates probable contamination
(J:. kvlm to pesticide parameters identicication has been confirsed by

Indicates an estimated value, bhen uss spectral data indicates the presence of a compound that meets the identification criteria

and the result is less than the specified detection limt but greater than zero.
K. Actual valus, within the linitations of the method is iess than the value yiven

NOTE: CONCENTRATIONS REPORTED ON A DRY MEIGHT BASIS — SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT DMLY DETECTED COWPOUNDS ARE LISTED —

FOOTNOTES GIVEN ON FOLLOWING PAGE




Table 9 (page 1 of 4)
CLP ORGANIC HSL LIST
ECC SITE

~— Constituent

ACID COMPOUNDS

2,4,6-trichlorophenol
p-chloro-m-cresol
2-chlorophenol
- 2,4-dichlorophenol
2,4-dimethyl phenol
2-nitrophenol
— 4-nitrophenol
2,4-dinitrophenol
4,6-dinitro-2-methyl phenol
pentachlorophenol
phenol

BASE/NEUTRAL COMPOUNDS

acenaphthene
benzidine
1,2,4~trichlorobenzene
hexachlorobenzene
hexachloroethane
bis(2-chloroethyl)ether
2-chloronaphthalene
1,2-dichlorobenzene
1,3-dichlorobenzene
~- l,4-dichlorobenzene
3,3'-dichlorobenzidine
2,4-dinitrotoluene
2,6-dinitrotoluene
1,2-diphenylhydrazine
fluoranthene
4-chlorophenyl phenyl ether
- 4-bromophenyl phenyl ether
bis{(2-chloroisopropyl)ether
bis(2-chloroethoxy)methane
— hexachlorobutadiene
hexachlorocyclopentadiene
isophorone
naphthalene
nitrobenzene
N-nitrosodiphenylamine

GLT360/43-1



Table 9 (page 2 of 4)

Constituent

BASE/NEUTRAL COMPOUNDS (continued)

N-nitrosodipropylamine
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo (a) pyrene

benzo (b) fluoranthene
benzo (k) fluoranthene
chrysene
acenaphthylene
anthracene
benzo(ghi)perylene
fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(1,3,3-cd)pyrene
pyrene

VOLATILES

acrolein

acrylonitrile

benzene

carbon tetrachloride
chlorobenzene
l1,2~-dichloroethane
l1,1,1-trichloroethane
l1,l1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane
2-chloroethylvinyl ether
chloroform
1,1-dichloroethene
trans-1,2-dichloropropene
1,2-dichloropropane
trans-1,3-dichlorpropene
cis-1,3-dichloropropene
ethylbenzene

methylene chloride

GLT360/43-2




Table 9 (page 3 of 4)

Constituent

VOLATILES (continued)

chloromethane
bromomethane

bromoform
bromodichloromethane
fluorotrichloromethane
dichloridifluoromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene

vinyl chloride

NONPRIORITY POLLUTANTS HAZARDOUS SUBSTANCES

benzoic acid
2-methylphenol
4-methylphenol
2,4,5~-trichlorophenol
aniline

benzyl alcohol
4-chlorocaniline
dibenzofuran
2-methylnaphthalene
2-nitroaniline
3-nitroaniline
4-nitroaniline
acetone

2-butanone
carbondisulfide
2-hexanone
4-methyl-2-pentanone
styrene

vinyl acetate
o-xylene

PESTICIDES

aldrin
dieldrin
chlordane
4,4'-DDT
4,4'-DDE
4,4'-DDD

GLT360/43-3




Table 9 (page 4 of 4)

Constituent

EESTICIDES (continued)

a-endosulfan
b-endosulfan
endosulfan sulfate
endrin

endrin aldehyde
heptachlor
heptachlor epoxide
a-BHC

R=-BHC

§-BHC

y=BHC (lindane)
PCB-1242

PCB-1254

PCB-1221

PCR-1232

PCB-1248

PCR-1260

PCB-1016

toxaphene

DIOXINS

2,3,7,8-tetrachloro-dibenzo-p-dioxin

GLT360/43-4



MEMORANDUM

Page 9
May 31, 1985
W65230.C3

Inorganic analytical results for soil samples collected dur-
ing October and November 1984, are presented in Tables 10,
11, and 12. Quality assurance (QA) reviewers indicated that
the results were quantitative with some exceptions. Sample
results of lead and chromium for samples ME4162 through
ME4185 (Table 13) are considered gqualitative because there
was imprecision in reproducing results in duplicate samples.
Results for calcium, magnesium and zinc are considered semi-
quantitative because there was some (4 to 15 percent more
than allowable) imprecision in reproducing results in dupli-
cate samples. :

Inorganic results for antimony, cadmium, and lead are consi-
dered semi-quantitative for samples MEA309 through MEA325
and ME4186 (Table 11 and 12), based on recoveries of spiked
samples. Reported results for antimony and cadmium may be
biased low by about 15 to 35 percent. Results for lead may
be biased high by 20 to 40 percent. Results for selenium in
these same samples are considered qualitative because spike
recoveries are 30 to 50 percent low.

Organic analytical results for Phase 2 soil samples are
presented in Table 13, 14, and 15. Phase 2 so0il organics
were analyzed in three groups and there is a review for each
group. Dioxin was not analyzed for in Phase 2.

The first review covers organic traffic report numbers E4901
through E4915. Based on Average Surrogate Percent Recovery
(ASPR) and Coefficient of variation (Cv}) the volatile, acid
and base neutral results are quantitative. Several volatile
laboratory blanks had acetone, 2-butanone, trichloroethene
and methylene chloride contamination. The affected sample
result are marked with a B after the result. Pesticide/PCB
results are qualitative based on ASPR and Cv.

The second review covers samples E4916 through E4930. The
laboratory failed to meet required holding times for all
volatile and Pesticide/PCB samples. Samples E4917, E4922,
E4926, E4927, E4928, and E4930, the acid, base/neutral sam-
ples were not analyzed within required holding times. Based
on ASPR, Cv, and failure of the laboratory to meet recquired
holding times, the results are semi-quantitative.

The last Phase 2 organic review covers samples E4931 through
E4935 and E8077. Acetone and 2-butanone were found in some
laboratory blanks. The affected sample results are marked
with a B after the result. Based on ASPR and Cv, volatiles



TROLE 18
SOIL INDRGANIC RESLLTS (my/ky)
TEST PITS

DEPTH
ECC Site TH 3-4

Samle Locations  TP-1 ™2 ™1 ™ ™5 5 ™6 ™ ™7 ™8 ™49 ™10 ™1 ™12
Desth (ft);  1-1.3 1-1.5 1-1.5 12 1-2 -3 12 2-3 12,5 1-2.5 1-3 1-3 125 0.5-3
Date Sampled:  10-2280  10-22-80  10-2284 102284 10-22-8  10-22-84  10-22-B4  10-22-84 10230 102080  10-24-BA  1024-BA  10-24-84 102484
ITR Mumber;  MEAIGR REAEA FEMES KEM6h MEALE MEALES 0] M KALTT EMD 301 EA18] MEALBA AR5

INCRGANIC

COMPOLNDS
g‘t‘llu’.!l“n & 99 Ma ™ e ) wn a1 11 A58 %9 29 81 10608 5%
ARSENIC 1, 17 5.6 4.9 9.7 1§ 1t 7.4 1.1 1t 8.6 {s.8) 6.1 8.9
BARTUN (] ysi] (28]} 165] ()] 15 (8] 1578 181 sl (] (119 163 1491
BERVLLILM (4.6 10.64) (3.9 wan 0.0 (0451 (141 {e.79 [OF'3)] (0.67) (0.4]
e e ot S ORI BRSO erereeransrrenntins
CRLCIM 65108 ¢ IR 1260008 (2509] ¢ 101080+ 163008 & 2300 57800 » 32 e 11000 0 100 ¢ 76700 4 Ve (N
CHRON LM 5 24 116 15 ¢ 154 12 93 131 # 24 13 M S3e 234 e
o - 8.1 uAl 1) 16.51 5.1) {6.1] 1l 12 t6.81 (.1) 6.8 8.3 1] (6.6]
COPPER 3 ) 167 03 18 1 7y n k11 a ) N ] )
R e e R et e
- {3%0 13 1.3 i 9.1 12 .13 ' 393 . g » 2 1S 189 s 1 Y]
RGESILN 19488 ¢ 7 RO - (2060] ¢ 200 + 20000 » 8364 11108 M50 0 LT 19508 22400 4 3040 & 29900 ¢
WHERNESE 3 485 240 53] » 27 2] 5240 ¥ m 158 iy 19 24
e T e
NIOWEL [29) k1] {164) 2 (18] a9 (4 0y (3.8 [N s 22 ] 211
ms?&n 1) 1y 116508) (1168) 1168) [1848] (965) (2428 11181 (] 1138} 11048 [(1410)
SILVER (3.8 ’
T e e LR e
THALLTIN
TN f21) (29 ol (24l {22
VNDIN (2 » {167 2] (161 aun (24 n 115 ()] (s f2A] k- u9
I 121 » %4 A 3 M 5 s 164 # 517 s - ¥ B 12 0 650 ¢ R 5
PERCENT SOL10S i) Y} e (] [T 90 [T 8ax [7Y) n ) [ wm %
FOOTNOTES:

€- Value is estimated or not reported dee to the preserce of interference.

# Duplicate analysis is not within control limits.

+ Correlation coefficiemt for sethod of standard addition is less than 0,995,
(13- Positive values less than the contract required detection lisit,

NOTE: CONCENTRATIONS ARE REPORTED ON A DRY MEIGHT BASIS —




TRBLE 11
SOIL INORGANIC RESLTS (wa/ke)
TEST PITS
INTERMEDIATE DEPTH SAMPLES

ECC Sita TN 3-4
Sample Location: ™1 54 ™4 TP-7 74 -9 "1 ™11 ™12
Depth (ft): 5 25319 -3 254 254 3-5 3-3 33 3-5
Date Saspled:  19-22-84 10-22-84 10-22-84 16-23-M 18-24-8A 18-24-84 10-24-84 18-24-84 19-24-84
ITR Numbert MEALES EMBT MR MEMTS MEALOS MEALR ¥EA12 EA3LY MER31A

INORGANIC

CONPOLINDS
ALLMINN '+, ] 13200 T8 170 LY 5150 970 28 5040
ANTINONY 2
ARSENIC (a.11 I ] (4.9 8.4 7. 13 6.9) 6.2
DARILN (&) 137 1738 [49) (86) [(47) {63) (48] [46)
SERVLL It 8.741 .3 () [0.43) (6. 401
T T A asecrescassanssrsssennnnastrasran
CALCILN TN ¢ 68 ¢+ 63508 + 92000 * T84 » 97708 & 388 113009 10500
CHRON UM 13 f~1J 143 ¢ 12 'R 12¢ - ] 13 15
copALT a.1] ({51] (1 8.7] 9.4) n.1] (437 8.5} (11}
COPPER 19 2 19 ] 18 2 2 F ]
LEAD . [ %] 15¢ AR s E] 123 13 12 1.1 6.7
CYANIDE 8 % A4
MAENESTIN 23508 ¢ T8 ¢ 12308 ¢ 26700 ¢ 23300 ¢ 27408 ¢ 31e 298 25790
MAMGRNESE k-5 ™ 6878 AN [+ ] n F- X M3 389 ¢
NIOKEL nn k3 {13} (13) (23] (n [24) [28) 19]
gﬁ&l {933) (1048} (16381 [1098) [13%) [1268] [1980) (17881 {1590]
SILVER .8
THALLIM
1IN [21}
VWD I un 3% n [19) (173 un k)1 £19) [£)]
inc L) N 50 ¢ (“R] 613 ¢ 62 " 3 51
PERCENT S0 1DS [ ] [ 1} [~ 3 [ /] ™ 3% "3 (11 89
FOOTNOTES:

E- Valwe is sstimated or not od due to the presence of intarference.

o Duplicate amalysis is not within control limits.
+ Correlation coefficient for method of standard addition is less than 0.995.
(1- Positive valess lass than the contract required detection lisit.

NOTE: CONCENTRATIONS ARE REPORTED ON A DRY WEIGHT BRSIS —-




TABLE 12
SOIL BORING INDRGANIC FESLLTS (we/ky)
ECC Site ™ -4

INTEREDIATE BORINGE DEEP BORINGS
Sample Location:  SB-81 S5-82 B-04 8-43 3-43 506 5508 -09 SB-o01 s8-8 SB-84 SB-85 -6 Sb-08 SB-99
Desth (ft)s  2.5-4 .54 213 3-4.5 345 2-13 254 254 57 157 4.3 1.59 1.59 1-8.5 17
Date Sampled: 16-24-84 10-22-84  10-24-84 10-20-84 10-20-84 10-23-84 10-24-84 10-24-84 10-22-84  10-22-84  10-24-84 10-24-84 10-24-8A 19-24-BA 10-24-8A
ITR Nember:  MEA186 A3 MEA3S MRS  MEARM MEASIS  MEAINT | U1 FER3SI MER3LL MEA3LY MEAZS MER32 MEASRY MER31S
INORGARIC
COMPOLNDS
ALININN 260 A388 6660 4650 5iM 5118 6540 % 10 Alee A 400 3% Mol 6840
RRSENIC [4.9] 8.6 8.5 1 ] {A.6] 1.8 1.3 10 6.3 1.2 [4.6) a.n [4.5) 3.3 13
PARTLM 33 (43 54) [34) [49) £35) [A3) 132) (1)) 13%] 38} ©n 29 1) W)
BERVLLIWN [.38) £.36) .3in [.38) .39)
CRONIUM oA Al
BT a1 MIEIH MIMM'IM lm“ S T T LTIy
CHRONIIN 13 IZ 12 13 18 13 i1 ’ﬂ u‘”
CoBALT 3] 11) mJ mJ 9.6) 6.6} 11} IS.S) 8.3) 16 5; 19. 3 I7. lg {6.8) [6. 5‘ [6. gz
COPPER 23 18 23 21 21 28 26 4 ] 18 1 21 i
TRON 16800 15300 19808 19290 16100 1400 2500 16400 lSl. Mlﬂ 166. 1:2. 13808 15100
MAGNES TN 26400 28600 a8 t4 ] 30400 133 28708 100 21400 00 250 20000 2879 Jecet 21308
MANGANESE B9+ M @ 451 ¢ [ K 314 0 26 » LI 316 5 334 ¢ 337 » 283 ¢ M50 39 39
NICKEL (13 [15) 23 (19 [18) [18) 24 (13} (29) 13 19] 13] (13} {161 (18)
POTASSTLM [1400) (16301 (17501 (1558) (1758 [1640) (2030 [1459] [1499) (1620] [1630) 11240) (1280} [1590] (11901
TS AL ameseaes sressssectecannsrsnnsan ceeranne tseeesttvsensnssssesssnaonanarans
mtm (8591 [944) 116481 um; (980] [1299) [1408) (13%) [(323] (938) [1430) 9433 (11001 [1219) {1191
WNRDTLM 20} {16] 23 (18} £ )] 19] (23) £ )] (191 [¢1)] nn [16) (13) (15} (2)
1IKC 1 1Y 69 L) 66 3 &8 5% Y} 5% [ £ (38) M 65
PERCENT SOLIDS . L1} 881 k0 d s % M iz b ] 9 91z n 1 91z B
FOOTNOTES:

E- Value is estisated or not reported due to the pressrce of interference.

& Duplicate analysis is not within mtrol Huits,

+ Correlation coefficient for method of standard addition is lu than 0.995
{1~ Positive valees less than the contract required detection limit,

NOTE: CONCENTRATIONS REPORTED ON A DRY MEIGHT BRSIS
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are quantitative except results for acetone and 2-butanone.
There were calibration problems for these compounds. Pesticide/
PCB data is quantitative based on ASPR and Cv. Base/neutral

and acid sample results are quantitative based on ASPR, Cv,

and calibration check results.

Organic analytical results for Phase 2 soil sample are pre-
sented in Table 13, 14, and 15.

No effort has been made to interpret these results. Evalua-
tion of the analytical results from soil samples will be
performed in Task 4 of the remedial investigation (RI) and
presented in the RI report.

GLT360/25
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TRBLE 13
SOIL ORGANIC RESULTS {ug/ke)
TEST PITS

DEPTH
ECC Site TH 34

™3

™3

6

Saple Locations  TP-1 ™-2 6 ™7 ) -9 ™18 -1 ™12
Desth (ft):  1-1.5 1-1.5 1-1.5 12 1-2 2-3 1-2 23 12.5 1-2.5 1-3 i3 5 -3
Dute Saspleds  10-2280 102280 102280 102280 102280 105-84  10-280 102 102080 16208 102080 00m 10008 1dem
OTR Mmbert EASSL EA983 EAS0 £S5 EAS87 £A904 £A989 £A910 EAS16 EA918 (%] ] EAGRA EASS
VILATILE COWOLNS

CHLORIBENIDNE *

Iy 1, 1-TRICALOROETHAE e 1100000 130000 5408

Iv 1y 2-TRICLOROETHNE 50

1y 1-0IOL0RENDE 500 B 2

Thes-1, 2-DICHORETHOE n 120008 3 9

.............

METHYLENE CHLORIDE o 21 208 5209 2500 146000 B = 1 ] 53 3ieem % 1 1608

TETRACH ORGETHENE 9] 290 51 £50000 1190 74008 8 29

TOLDE 1608 " 6 1ieeee 219 2000000 129

TRICH OROETHENE U 2000 5% A000000 B 6000 " 1560 15 A0

G BRI+ 4744444441 8881 1408114404044 14 R RR RS RER tereeseseraeans

ACETONE SN TNM)  TEM 62 190 17900 650000 12008

2-BUTANDNE Ted B 13 15 1308 2M 2600000 12008

HETHYL 2-PENTANDE [+ 2500 9% 82 3 12000 190000

TOTAL XYLDNES 18000 2000000 120008 6500000

TOTAL VOC's e 2 e 97310 22591 B 105600 28 23, 61 14604008 100 130 U6N

ACID COPONDS

HENL 570000

2HETHLHENDL

IETHYLAHENDL 300

TOTRL ACIDS ' ' ' ' ’ = ' . ' ' ’ ' '

BASE/NEUTRAL. COMPOLNDS

1, 2-DICHORMBENTENE . 1609 2\ 00000 2 36000 3000

150PA0R0E 2 ) 10 179 10008 1] 0 w

NPHTHLDE 1808 180000 50000 7 70000

BIS(2-ETHYLHEXYL ) PHTHALATE 15008 9 370008 129 61008 6308 5900 1o

AT BENIVL. PHTHALATE 1508 A998 = -

e e

DI-N-OCTYL PHTHALATE 2100 1500 ETT)

DTV, SHTIRLATE

PENNTHRDE 450 8109

2-HETHILNAPHTHALENE 2100

TOTAL B/N COWOLNIS 47 N 10 14640 1709 " 1890088 e 212m 15128 13108 i) ’ W

s

AROCHLOR-1232 nec

AROCALOR- 1260 m 9 1)

TOTAL PCH's o ’ ’ e . ’ » ’ ’ ) ™ ’ '

NOTE: CONCENTRATIONS ARE REPORTED (N A DRY WEIGHT BASIS — SAMPLES ANALYZED FOR ROUTINE ORGRANIC PACKAGE, BUT ONLY DETECTED COMPOLNDS ARE LISTED — FOOTNOTES GIVEN ON FOLLOWING PREE




TRBLE 13
SOIL ORGANIC RESLLTS (ug/ke)
TEST PITS
DEPTH
ECC Site TH 34

Sample Location: TP-1 -2 -3 ™4 ™3 ™3 TH ™6 ™7 -8 ™3 -1
Depth (ft)s 1-1.5 1-1.3 t-1.3 1-2 1-2 2-3 1-2 23 1-2.3 1-2.5 1-3 1-3. "l;:.!!l “l)—.!iz
Date Sampleds  10-22-84  10-22-84  (8-22-84  16-22-84  10-22-84  [0-22-84 1-2284  16-22-84  10-23-84  18-24-84  10-20-B4  10-20-BA  10-24-BA  18-24-84
OTR Nusber: £491 €493 EA9M EA9S £4907 £4908 £A99 EA918 EA916 £A918 £4520 EASR2 EASA (135

TEMATIVELY
IDENTIFIED COMPOLNDS A
ETHVLBENTENE 37600
UNDECANE TN
A-JETHVL ~4-HYDRDIVL -2 -PENTANDNE
NONANE
DECANE L 590

T T T O T T T T TR T T Ty Yy R Yy P T T A O sssssesesssarannnnas “esssessescsnsntssesassnannans

12000 270008
7 10008 24000 ZTee
35004

sssvesscn 4000030000 EEoEsEIE It Iataocassntettioanser st otatatItrsiionsroosriaenteatottnsieersnioarrscaIeInateentesttg0ereccsorIINTANNnNEasseelertiitossssastIsRTRARROS seessssassesssee

HEPTADELANE

OCTRDECANE 140008
SR

TOLLENE ATo 650000 o700
A-NETHN. -2-PENTRNDNE LY )

R T T T T T T T T T T T T T T Ry Ny T Ty Ty T R R S Aseeeesetessssesrscsssrasnsanssnnse eecssvssrsene

; )
7500

AUTYL CELLOSOLVE
t-BUTL ALCOHOL 6
RENYL ETHER 12000
T B L4 £ veeee
N BRI +-DIOE 1200
isirl!S(l.l-Dll!1lﬂlEJ)ﬂl - 108

J»J» S-TRINETHYLCYCLOHEXANONE 10000 100 ET)
BTG
RRaIC R

------ ---.---n-no-n-.....-o----n---nooooo-c---u----.---a---....---..o..-...----.--.no-n-o---.-nu----....----n.-.-..----.....--..o...-.--c-------------o-o---.--....------n---------.....-............--.

0
i 4—Dllﬁﬂt¥ﬂNnTE 500
T ™

I

Tﬁr 10e08

DODECANE 500000

R BRI rerereereereanannes eeereseeerteeueterannnnanraeann
LRURIC ACTR 1000

PERCENT MOISTURE 19.2 15.0 1.1 16.0 164 a7 19.8 13.5 19.8 15.4 2.9 15.1 13.8 10.3

FOOTNOTESs
A Tentatively identified concenkrations are estisated. R 1:1 response is assumed.
B. Analyte has been fourd in the ihorator‘.hhnk as well as the saaple. Indicates la contamination.
C. feplies to pesticide paraseters where identicication has been confirmed hy /hS,
J. Indicates an estimated value. When mass spectral data indicates the presence of a cospound that meets the identification criteria
and the result is less than the specified detection limit but greater than zero.
K Actual valuey within the limitations of the method is less than the value given




Sample Location:
h (ft)s

Date Sameled:
OTR MNumbers EA9RR2

™1

18- 10-55§n 1

TRBLE 14
SDIL DREANIC !pﬂtléﬁ {ug/kg)

INTEREDIATE DEPTH SAMALES
ELC Site TH 34

-8 ™10

10-cA-84
EA%23

™1

Wit
€495

w12

4-04
EAR7

™9
1 dn
EA919 EA%21

EV9n EA917

VILATILE COMPOUNDS

CHLORDBENTENE

1 1, {-TRICALDROETHE
s Iy 2-TRICH OROETHANE
1) 1-0ICHOROETHENE
Thees-1, 2-DIOLDRETHENE

I T T R T R Y Py Y PR Y P Y T

METHALENE CHLORIDE 17
TETRACHLORGETHENE

TOLLENE
TRICHLOROETHENE

900080 9IN0IN00000000080V0EONINN RCNCIEEORRRIENIRSS

VINL CHLORIDE
ACETONE

- 2-BUTANINE
A JETHL -2-PENTANONE
TOTAL XYLENES

1900
(=3
47

9
160 1% 1998 110 b ] 67
29000
19000 13
66000 6

11
B2 B

i 13

-n.n'.-lcoto-uo-.u.---tt!on.lcoo-o--0llua---lonalnll'ol"ul.'10701nnn..lnol.-olln...-.---.noo-!bo-olll-.-.l'

1008
47008

13900
1000

TOTAL VOC's , .

R
gl =02

315608 13 67

ACID CONPIRNDS

PHENOL
2HETHYLHENDL
A-JETHYLPHENDL

TOTAL ACIDS ]

BRSE/NEUTRAL CONPOLNDS
1, 2-DICHLOROBENIENE
15000R0NE

NAPHTHALENE
BIS(2-ETHYLHEXVL) PHTHALATE
BUTYL BENIYL PHTHALATE

2

i
33

600
w

L T L T Ry L Ly Y R R LR Y]

(S
1908

AT 1T L [ 0 ]

PCB's

ARDCHLOR-1232
AROCHLOR-1268

1709

TOTAL PCB's ]

1708 U ) ' U

NTE; CONCENTRATIONS RERORTED ON A DRY MEIGHT BRSIS — SAMPLES ANALYZED FOR ROUTINE ORGANIC PACKAGE, BUT ONLY DETECTED CIMPOUNDS ARE LISTED — FOOTNDTES GIVEN ON FOLLOWING PREE
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TRBLE 13
SOIL BORING ORGANIC RERLTS {ug/hg)
ECC Site T 34

INTEREDIRTE BORINES DEEP BORINGS
Sale Locatioms  SE-0f  Sp42  SO43v  SB-A3e SBOIMA  SBICMA  SBOM3 SBOMS SDEOMA
P g A A AT - /A W/ & 1SN 3 LRI & WP /W LI VN & ‘LMY & N L
[ ] % =t -
OTR Nusber:  EAQ12  EAQ16  EAS8 EASB9 EAGGA ER  EAS3l ESeT R ol 7 Ol 1t Sl A 1A
VILATILE
CINPOLINDS
1, 1y 1-TRICH.ORGETHWE W Aees 11 6 11 am 71 e 1 18
'
1, 1, 2-TRICH DROETHAE 15 "
CuokoFoRM 7 2, 57
Iv 1-DICHORGETHENE 1600
L B RS gy LRSS
ETHYL BENZENE 15 21008 4008 ol
FETHYLENE CRORIDE 190 108D 19 ) ' 4100 0 1 an W n 5 1%
TETRACHLORETHENE W (i S 1M %1 !
TOUDE 2 liwe 62 11000 1 20000 21 10 1 128
YT ey
ACETDE 1400 200 =0 1 17008 00 1008 % 183 M) 68
2-ITANONE 1208 170 20 =0 61 e  AMOD  GmB 1908
2-HEINDE n 1608 9
A-HETHYL -2-PENTANDNE 0 % 8 "
TOTAL XVLENES T % 2 19 e i
TOTAL VIC's D 1218 IS 20 B2 AT a 3 st 18 2069
ACID COWOLNDS
pEL 610 1100
2-HETHA PHENGL
HEMAENDL
TOTAL ACIDS ’ ' . ' ) 60 ' 1 ’ . ' ’ ’
BRSENEUTRL COPOLNDS
1SOPHDRONE £
NAHTHLDE ™
BIS (2-ETHYLHEXYL) PHTHRLATE 2 ™ my
BUTYL BENIYL PHTWALATE e
DI--BUTYL PHTHALATE @n wma 9 =y ) Y]
L BARGEREe1R1111001RRRR L R L ERRRRSA 1 LHLEREEREERRAE
DIMETHYL PHTHALATE 1290 i8]
TOTAL B/N CONPNDS 20 198 . . pery 2468 T ™ . . ’ ) ’

NOTE: CONCENTRATIONS REPORTED ON A DRY MEIGHT BASIS — SAMPLES ANALYZED FOA ROUTINE ORGANIC PACKAGE BUT ONLY DETECTED CONPOUNDS ARE LISTED — FOOTNOTES GIVEN ON FOLLONING PREE




TABLE 13
S0IL BORING ORGANIC RESILTS (ug/hy)
ECC Site TW 34

INTEREDIATE BORINGS DEEP BORINGS
Sample Locmom S8-01 8- SB-43s SB-43s S84 SB-96 S5-08 -0 SHO10A SBRIBA
Desth (fR)s  2.5-4 .54 2.5+ 2.4 2-1.5 2-1.3 254 .54 57 .57 56.5 1-4.5 5.7-1
Date Saul!dl 16-24-84  10-24-84  10-24-84  10-24-84  10-24-8A 18-24-84 18-20-84  {0-24-8A 10-24-84  18-24-BA 18-24-84 §0-24-84 18-24-B4
[i1(] E4912 £4914 E4928 EA%9 EAS4 B9 F4931 7.4 £4913 EA913 £4933 £4933 £4938
PESTICIDE COMPOLNDS
NONE DETECTED
s
MNONE DETECTED
TENTATIVELY
IDENTIFIED CONPOLNDS [}
DECANE %
UNDECRNE 1000 "
TRICH OROFLUORCMETHANE (L ] 121
A-HETHL -2-FENTANL :i
v b mm 20000 )
hum:.'“'ln ENRE e
DIETHN. ETHER [ ]
HEXANE L]
PERCENT MOISTURE 1.7 11.4 11.8 1.6 12 10 12 [ ] 18.7 1 ] 14.5
FOOTNOTES:
f Tnhuuh identified mntntlum are estisated. A 111 response is assused.
5. Analyte has been fowrd | w‘.blmﬁ as ml] as the sasple. Indicates wl. contasination.
C. fAerlies to pesticide nn-tm whare the identicication has been confirmed by

J. Indicates an estimated value. When mass spectral data indicates the presence of a compownd that weets the idemtification criteria

and the result is less than the specified Mnctlm "l“ but greater than zero.
K Actual value, within the l\lﬁhﬂm of the sethod is less than the valee givem
¢ Duplicate sanples were taken at S3-83

NOTE: OONCENTRATIONS REPORTED ON A DRY WEIGHT BRSIS — SAMALES ANRLYZED FOR ROUTINE ORGANIC PACKAGE BUT ONLY DETECTED CONPOLNDS ARE LISTED —




GLT301/61-6

TECHNICAL MEMORANDUM
Subtask 3-4

Appendix A
SOIL BORING AND TEST PIT LOGS



Y PROJECT NUMBER SORING NUMBER
CHaM - : /
saHILL 13 - o2 SHEET oF
SOIL BORING LOG
PROJECT £CC LOCATION Mosth Code d Coms 1D
ELEVATION DRILLING CONTRACTOR __ATZC
DRILLING METHOD AND EQUIPMENT =
WATER LEVEL ANO OATE START #2224 458 s ____ §:2%  ogcger 3772
SAMPLE “:;‘:“:g SOIL DESCRIPTION COMMENTS
TRsT
z > NAME. GRADATION OR PLASTICITY, Q DEPTH OF CASING.
2 8| 2 | 8g| § (AEMAD PARTICLE SIZE OISTRIBUTION. COLOR, 3 DRILLING AATE.
<| Z33| z | S2] 3 -84 MOISTURE CONTENT, RELATIVE DENSITY F] DRILLING FLUID LOSS.
Ul g 2 | a2 O N OR CONSISTENCY, SOIL STRUCTURE. 13 .. TESTS AND
| B8%3 | z (2| ¥ MINERALOGY. USCS GAOUP SYMBOL 29 , INSTRUMENTATION
~e" Cmc. P42 89{ 2% pp-.
e 0 me a 4
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PROJECT NUMBER

8QRING NUMBER

M ’ ‘
asHILL SK2-¢ SHEET cF
SOIL BORING LOG
¢ . .
PROJECT LOCATION 23 &' » 24’5 _4 NE covvar o] 5 Cim P
ELEVATION ORILLING CONTRACTOR AL EC

DRILLING METHOD AND EQUIPMENT

sTART fnisn _Zee

WATER LEVEL AND OATE LOGGER
SAMPLE Eherilgeabd SOIL DESCRIPTION COMMENTS
z > ol NAME. GRADATION OR PLASTICITY. Q DEPTH OF CASING
2 58| % 2 ¢ | § RsaD PAATICLE SIZE DISTRIBUTION. COLOR, 3 ORILLING RATE.
<| z22) z | 38| 3 4 MOISTURE CONTENT. RELATIVE DENSITY g ORILLING FLUID LOSS.
Wl aog o 232! Q Ny OR CONSISTENCY. SOIL STRUCTURE. 23 TESTS AND
U] aea z zz| & MINERALOGY. USCS GROUP SYMBOL aS INSTRUMENTATION
( -1 -5
- - -4
S8-0+
L -y - ﬁ -
5 4 O~4" pPuric oo J/'twl% » M -l:\"M. w 09
8¢ v . . ' b L /'2,:,,.‘ abeve blod 4
PAL 11" Aok By yrcly oy y | s e .
p Leer] Fim. sime 3L A4 omablles,
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et | e l6-11-13 |7 4 Sndy — |
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4'13~ M brave 40'5 C/?- uﬂ'r‘ $~J - J
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7 - 5:10-20 [‘l‘ /O-Il-/’ M ‘h-ﬂ- ‘:f-/, d7 {}"— f»c,m-{ - //wy S, / [ 4 .
T ad Fag b coarsc sand. L, POINY : :
- I‘ — y"‘d "f" ”f"-
P "Dark broan M dag. Sme a3 s S M ‘f""é
ol 18 BM-tY | ipgt s b Huw 4o sod. $ond houce. AL G, Sl honre ]
4 : . ]
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PROJECT NUMBER BORING NUMBER

QJ—I{%ZITLK s3-~-0¢% sweer /  of
‘ SOIL BORING LOG

PROJECT £ : LocATION S S ¥ So'w A the ¥ E Cotmmrs f Ad
ELEVATION ORILLING CONTRACTOR _ATEC
DRILLING METHOD AND EQUIPMENT 0400 /M Jiesld  4° o0 -
WATER LEVEL AND DATE sTART > T &Y, 1P am s (e LOGGER -27:4
SAMPLE w:.r"::%oa SOIL DESCRIPTION COMMENTS
TEST
> NAME. GRADATION OR PLASTICITY. Q DEPTH OF CASING.
é 8| 2 | 8g| § (suaD PARTICLE SIZE DISTRIBUTION. COLOR. 3 DRILLING RATE.
| =232 z | 3| 3 &8 MOISTURE CONTENT, RELATIVE DENSITY ] ORILLING FLUID LOSS.
wl aoe w X 2l 9 Ny OR CONSISTENCY. SOIL STRUCTURE. 13 TESTS ANO
Zlcsa| z | =z | & MINERALOGY. USCS GROUP SYMBOL a3 INSTRUMENTATION
o~ Comc Ad .J e thopd L = 2.3 ppmn
¢ d o i
A — : Z ]
-0t |\ 18" lpeiq-20 |4t8" reaht Smm g7k P <5 .
7 - | St fonsar im0 5o S fowu = 3oyl o € £y
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PROJECT NUMBER BORING NUMBER

SB-¢y sweer | oF

SOIL BORING LOG

PROJECT _ £ LOCATION I[P 4REY 2 . AW CamER
ELEVATION DRILLING CONTRACTOR __A7£C
ORILLING METHOD AND EQUIPMENT ZALL0S S7EmM Jud ER e
WATER LEVEL AND DATE START LK o FINISH LOGGER 3T/
STANDARO
SAMPLE rnz-.::,:o SOIL DESCRIPTION COMMENTS
TEST
S wl =2 |2 x NAME. GRADATION OR PLASTICITY, 9 DEPTH OF CASING.
2 8| £ | 23| g " PARTICLE SIZE DISTRIBUTION. COLOA. 3 ORILLING RATE,
| =321 & | L3 3 688 MOISTURE CONTENT. RELATIVE DENSITY 4 DRILLING FLUID LOSS.
Wl ags| £ (g2 Q (NY OR CONSISTENCY. SOIL STRUCTURE. 33 TESTS AND
d| 2aa z Zz | ¥ MINERALOGY. USCS GAOUP SYMBOL a2 INSTRUMENTATION
O~L" Cartzlh Py MM \«L\Y\ o hele
A -~ V, " %) g 72 -, 1
_ (o"-1 &m Ve ,y
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PROJECT NUMBER BORING NUMBER
S 06 SHEET | OF
[
PROJECT £ZCC LOCATION &0 3¢ 4 7/ 32 w4 (o By
ELEVATION DRILLING CONTRACTOR __47T£C
DRILLING METHOD AND EQUIPMENT _0LLSY S/EA JudZh,
é- p ‘e . .
WATER LEVEL AND OATE START ‘20 ¥, Tgumrinisn S am i 0GoER B3
STANGARD
SAMPLE L(NI'TRATIO SOIL DESCRIPTION COMMENTS
TEST
% - - a E L[£1] ILTS NAME, GRADATION OR PLASTICITY, Q DEPTH OF CASING,
- 39 < 2| ¢ o ’ PARTICLE SIZE DISTRIBUTION. COLOA. 3 DRILLING RATE.
| E32| = | g2l 3 L MOISTURE CONTENT. RELATIVE DENSITY 1 DRILLING FLUID LOSS.
wl soc = gg Q Ny OR CONSISTENCY. SOIL STRUCTURE. 33 TESTS AND
il sl | 2 | Fz | & MINERALOGY. USCS GROUP SYMBOL wl INSTRUMENTATION

e-/ T et B

- ) B j
¢ B J
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| T
=4

PROJECT NUMBER

BORING NUMBER

SE-03

sHEET |

QF

SOIL BORING LOG

PROJECT
ELEVATION
ORILLING METHOD AND EQUIPMENT

£ECC

LocATION Y& piryer f Cop M/ (275 7255 )

AT

DRILLING CONTRACTOR

0TIV, T804 yysm

WATER LEVEL AND DATE START LOGGER 252
SAMPLE L:::T“:::gnr $OIL DESCRIPTION COMMENTS
-3 > , NAME. GRADATION OR PLASTICITY Q o)
2 38 g 25 & —AEVATS PARTICLE SIZE DISTRIBUTION. COLOR. 3 ORILLING RATE.
<| =22| 2 | 3| 3 848 MOISTURE CONTENT, RELATIVE DENSITY ] ORILLING FLUIO LOSS.
afa2E| & g3 3 N OR CONSISTENCY, SOIL STRUCTURE. 3o TESTS AND
| 83| z (22| ¥ MINERALOGY. USCS GROUP SYMBOL 28 INSTRUMENTATION
. 0_" CM(.. Pud. N 543'/- 3": AN fCA—let YC ~SIpm
. i Mg yust ik Jed, T
t
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ffa?? y 8—7— 6 @m’c “f“-l F” ﬂld”ﬁ’ Jora g T rthhs /‘¢£¢H‘7 r M“‘
2 /5 dy bindar, Gt 7/ b T U, - i
*0)'
3 R fcuu&ml‘i"\'}‘ “Fw- MJ 7o - e e S5
) o . o Hfoan o # T : .
e |18 18-13-18 |"1he- ¢ Ll 1 R W gl Gom
: ot A( rddste irm by J Inctace i bae o .
/ 2 N
- [ 15";3. ﬂ MNe f“o”g- R ﬂ -
5 o N i
. (N JM5 ¢: c% dau rram, /‘e&-,l.. w/? aa V1 9
b 7
‘ AT SN AN Kl - Fahre sufiv, ] ]
. 27 Fime bo g sond /aoc.lmuul- b)) 4
4 @a3 . s yy-‘s— Court e Somel = &,ﬂn] v-/ ..“}9 e V.
oy | M \Weis-l Foes . wet =
§ - bo ~6" dawe yriy -6 o “&“’ /"“"( -
. A e '~ﬂ¢
. '7 — - 4 J
T1N tew | 0" $- 13 |up recovery T .
- --’-’ p-
Je — i el -
sBar St 23 sa-Ov-04 M recdnys gl Eppm
'” ,‘“ Q’olf I R
‘( - - - -
2] . ]
REV. 11/82 FORM 01588



PRCJECT NUMBER BORING NUMBER
MPN_@. s&E-c8 SHEET oF
- SOIL BORING LOG
PROJECT £CC LocaTion W T 254 4 SE .,
ELEVATION DRILLING CONTRACTOR __AIET
DRILLING METHOD AN EQUIPMENT Ldser S = \ﬁ\nn.\
WATER LEVEL AND DATE stant T2 ET fovs wmeimish Locger 57
SAMPLE e O SOIL DESCRISTION COMMENTS
TEST
8l w2z |9s| F lmmam | oM oo rrenenes |3 B CasnG:
<| 22| 2 | %&| 3 a8 MOISTURE CONTENT, RELATIVE DENSITY S DRILLING FLUIO LOSS.
2| a8 | & | ¥3| 3 (NY OR CONSISTENCY, SOIL STRUCTURE. 39 TESTS AND
2| 883 z (Z2 | ¢ MINERALOGY. USCS GROUP SYMBOL =S INSTRUMENTATION
O=0.4" Comec. P Fhe Gl 2 -3 ppm
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PROJECT NUMBER

BORING NUMBER

saHILL M.\b\»nﬁ uh\.l SHEET \ or /
- v - SOIL BORING LOG

PRAQJECT LOCATION @‘va VRN.

ELEVATION DRILLING CONTRACTOR _LTTEC

/,
ORILLING METHOD ANG EQuipmenT £/54 S

WATER LEVEL AND OATE

staat /68 - 13f2Y/ 8% sk

LOGGER L T lrnityw

.10
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SAMPLE Ll SOIL DESCRIPTION COMMENTS
z wl 2 1e z un._.nu_ﬁ.__ﬂ NAME. GRADATION OR PLASTICITY. Q DEPTH OF CASING.
2 81 = (2| & PARTICLE SIZE DISTRIBUTION. COLOR. 3 ORILLING RATE,
<) 2 3z z sai 3 88 MOISTURE CONTENT. RELATIVE DENSITY a ORILLING FLUID LOSS.
Gl azge| ¥ | 22| O (N} OR CONSISTENCY. SOIL STRUCTURE. 39 TESTS AND
d{ 883 z | zZ=z| & MINERALOGY. USCS GAOUP SYMBOL a2 (NSTRUMENTATION
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2

PROJECT NO. TESY PIT NO.

AReA 1 TP v sueey ! of

TEST PIT WALLLOG -

L20C

MAP OF_IMwAu OF PIY

rocavion_A8ed 9 (4-2)

DEPT™ BELOW
SURFACE
)

ELEVATION

SAMPLE
7%
= | <3
£ | £
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AERIAL PHOTOGRAPHS AND TOPOGRAPHIC MAP

(Not included with this copy. Contact

U.S. EPA Region V for Aerial Photographs
and Topographic Map)
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Appendix C-1

SAMPLE CALCULATION

The following is a sample calculation of the transport and
fate of trichloroethene.

Physical-Chemical Properties

Solubility = 1,100,000 ug/1
Partition Coefficient (Kd) = 0.24

Site Characteristics

96 mg/kg average

4 mg/kg acceptable level
Hydraulic Conductivity -5

(in saturated zone) = 190

Porosity (n) = 0.10 3
Bulk density (P) = 1,800 kg/m
Recharge(r) = 7.8 inches/yr = 0.2 m/yr
Gradient (I) = 0.02 feet/foot

Retardation coefficient (R) =1 + () (ky) = 3.2

n

Soil concentration

cm/s = 10.3 ft/yr

Determine Concentration in Leachate

Assume ] square meter; volume of water = (0.2 m/yr) (1 mz) =
0.2 m /yr = 200 liters/yr

3 3
Using 1 meter depth; weight of soil = (1,800 kg/m ) (1 m) =
1,800 kg of soil

Contaminant Depletion:

o} Mass of TCE in soil = (96 mg/kg) (1,800 kg) =
172,800 mg TCE

o Assume the following isotherm C_ = Kd
where C_ = concentration in soil and™C
concent®ation in leachate

o~

C
W
w
C_ = 96 mg/kg = 400 mg/kg = 400 mg/1 =

w 0.24
400,000 ug/l

o Check to see if Cw £ solubility
c, = 400,000 ug/l ¢ solubility KJ = c;
(1,100,000 ug71) it

therefore, C_ = 400,000 ug/l ( W



Determine Dilution of Leachate in the Groundwater of the
Saturated Zone

Groundwater flow velocity (ng) = g& =

(10.3 ft/yr) (0.02 ft/ft) = 2.1 ft/yr = 0.64 m/yr
0.10

Volume of Groundwater (ng) = KIA

Assume groundwater flows through area 4 meters deep and
1 meter wide;

A

3 2
4m = 40,000 cm
- a
Q = KIA = (10 2cm/s) (0.02 £t/ft) (40,000 cm )

(31,500 l s, ) = 252 liters/yr
yr cm

Volume of Leachate (Qw) = (r)(area)(gw) =

(200,L/yr) (1m) (0.64 m) = 128 liters/yr
m

Dilution of Leachate = @ = 128 L/yr 0.51

@y, (252 L/yD)

Determine Groundwater Concentration

ng = 0.51 Cw = 0.51 (400,000 ug/1l) = 200,000 ug/l

Determine Travel Time to Surface Water

Distance to unnamed ditch = 200 ft
Distance to Finley Creek = 500 ft

Travel Time (tt) = (distance)/(ng/R)

(200 f¢t) = 300 years to ditch
(2.1 ft/yr)/(3.2)

tt

tt

(500 ft) = 760 years to Finley Creek
(2.1 £ft/yr)/(3.2)

Determine Concentration in Surface Water

Volume of groundwater discharge assuming a 1 meter width is
Q = 252 L/yr. Discharge actually occurs along a width of
284 m; therefore,



;= (252 L/yr/m) (107> m’/1) (200 m) = 50.5 m /yr =

Sgg x 10 ft /sec

Surface Water Flow:

o} Unnamed ditch = 0.1 cfs
o Finley Creek = 0.1 to 1 cfs
Dilution = 5.6 x 10°° to 5.6 x 107>
0.1 1.0
Surface Water Concentration (Csw) = (C
o Unnamed ditch, C w -
110 ug/1 s
o Finley Creek, C sw -
110 ug/1
o Finley Creek, C sw =
11 ug/1l

GLT533/7

(200,000 ug/1l) (1/1,800)

(200,000 ug/l1l) (1/1,800)

=1:1,800 to 1:18,000

) (Dilution)

(200,000 ug/1) (1/18,000) =



Appendix C-2
ENVIRONMENTAL PROFILES OF CONTAMINANTS

1,1,1-TRICHLOROETHANE

The behavior of 1,1,l-trichloroethane is largely controlled
by its high vapor pressure. 1,1,l-trichloroethane will not
persist in surface soils and aguatic systems because of its
tendency to volatilize. Callahan et al. (1979) give an
aquatic volatilization half-life on the order of several
minutes to a few hours, depending upon the degree of agita-
tion. Once in the atmosphere, 1,1,1-trichloroethane will

tend to slowly degrade via photo-oxidation, with a reported
half~life ranging from 1.1 to 8 years (Callahan et al., 1979).

Oxidation and hydrolysis of 1,1,l1-trichloroethane in soils
and aquatic systems proceed at rates that are slow relative
to volatilization. The maximum reported half-life for hydro-
lysis is 6 months; the half-life for oxidation is unknown,
but is reported to be very slow (Callahan et al., 1979).
Thus, these fate mechanisms are insignificant in aquatic
systems. Photodissociation in water or air is not expected
to occur (Jaffe and Orchin, 1962).

Based on its octanol-water partition coefficient, sorption
of 1,1,1~-trichlorocethane is expected to be limited. Dawson
et al. (1980) state that sorption of 1,1,1-trichloroethane
will be proportional to the organic content of soils and
surface area of clays. Thus, its mobility in aquatic sys-
tems will be controlled mainly by the rate of water movement
rather than sediment movement.

The persistence of 1,1,1-trichloroethane in subsurface soils
and groundwater will be controlled by hydrolysis. Biodegra-
dation has been found to occur, but usually under anaerobic
conditions as a result of reductive dehalogenation (Bouwer
and McCarty, 1983). Thus, biodegradation will not be impor-
tant in aerated subsurface soils and groundwater. The rate
of biodegradation is difficult to estimate on a site-specific
basis.

The mobility of 1,1,1,-trichloroethane in subsurface soils
and groundwater will be high because it has little tendency
for sorption.

TETRACHLOROETHENE

The behavior of tetrachloroethene is largely controlled by
its vapor pressure. Tetrachloroethene will not persist in
surface soils and aquatic systems because of its tendency to
volatilize. The volatilization half-life for tetrachloro-
ethene in water is on the order of several minutes to a few



hours, depending upon the degree of agitation (Callahan et
al., 1979). 1In the atmosphere, tetrachloroethene has a half-
Iife of about 10 days (Callahan et al., 1979). Its degrada-
tion in air is a result of photo-oxidation forming trichloro-
acetylchloride and some phosgene.

While tetrachloroethene will degrade via photo-oxidation in
surface soils and aquatic systems, the rate of degradation
is slow relative to its rate of volatilization. Callahan et
al. (1979) give a maximum oxidation half-life of 8.8 months.
The relative contribution of hydrolysis is unclear given the
available data. It is expected to be insignificant in sur-
face soils and aquatic systems, as is photodecomposition.

Sorption of tetrachlorcethene will be limited as evidenced
by its octanol-water partition coefficient. Sorption will
largely be controlled by the organic matter content of soils
or sediments. Thus, its mobility in aquatic systems will be
controlled by water (rather than sediment) movement.

The persistence of tetrachloroethene in subsurface soils and
groundwater will be controlled by the degree of aeration.
Under anaercbic conditions, tetrachloroethene will be highly
persistent, unless biodegradation occurs. Biodegradation of
tetrachloroethene is possible under anaerobic conditions as
a result of reductive dehalogenation (Bouwer and McCarty,
1983). It has been demonstrated that tetrachloroethene de-
grades to form trichloroethene (Bouwer and McCarty, 1983).
Rates of biodegradation are difficult to estimate on a site-
specific basis. Under aerobic conditions, tetrachlorocethene
may degrade as a result of oxidation.

The mobility of tetrachloroethene in subsurface soils and
groundwater will be high because of its limited tendency for
sorption.

TRICHLOROETHENE

The behavior of trichloroethene is largely controlled by its
vapor pressure. Trichloroethene will not persist in surface
soils and aquatic systems because of its tendency to volatil-
ize. Its reported volatilization half-life from water is on
the order of several minutes to a few days, depending upon
the degree of agitation (Callahan et al., 1979). Once in

the atmosphere, trichloroethene rapidly degrades via a photo-
oxidation reaction that produces dichloroacetyl-chloride and
phosgene. Callahan et al. (1979) give a 4-day half-life for
this reaction.

While trichloroethene will degrade via photo-oxidation in
surface soils and aquatic systems, the rate of degradation
is slow relative to volatilization. Callahan et al. (1979)
give a maximum oxidation half-life of 10.7 months. The
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relative contribution of hydrolysis is unclear given the
available data. It is expected to be insignificant in sur-
face soils and agquatic systems, as is photodecomposition.

Sorption of trichloroethene will be limited due to its low
octanol-water partition coefficient. Organic content will
tend to control the extent of sorption. When the organic
content is small compared to the clay content (less than 1
to 5), the inorganic fraction will control trichloroethene
sorption (Richter, 1981). 1Its mobility in agquatic systems
will be controlled by water (rather than sediment) movement.

The persistence of trichlorocethene in subsurface soils and
groundwater will be controlled by the degree of aeration.
Biodegradation can occur under anaerobic conditions as a
result of reductive dehalogenation (Bouwer and McCarty, 1983).
Rates of biodegradation are difficult to estimate on a site-
specific basis. Under aerobic conditions, trichloroethene
may degrade as a result of oxidation.

The mobility of trichloroethene in subsurface soils and
groundwater will be high because of its limited tendency for
sorption.

TOLUENE

The behavior of toluene is controlled by its vapor pressure.
Toluene will not persist in surface soils or aquatic systems
because of its tendency to volatilize. 1Its estimated half-
life in water is on the order of a few hours (Callahan et
al., 1979). Photo-oxidation of toluene in the atmosphere is
rapid, with a half-life of about 15 hours (Callahan et al.,
1979); this value is inferred based on the relative reactiv-
ity of toluene and reported conversion rates for m-xylene

and 1,3,5-trimethylbenzene. Benzaldehyde is the major photo-
oxidation byproduct for toluene (Laity et al., 1973).

While oxidation and photodecomposition are possible in wa-
ter, the rates of degradation are probably slow relative to
volatilization (Callahan et al., 1979). No rate data are
available for either process. Hydrolysis is not expected to
occur, according to Callahan et al. (1979). Thus, the per-
sistence of toluene in surface soils and aquatic systems is
largely controlled by volatilization.

Sorption of toluene will tend to be limited given its low
octanol-water partition coefficient. 1Its mobility in
agquatic systems will be controlled by water (rather than
sediment) movement.

Toluene persistence in subsurface soils and groundwater will
be high due to the insignificance of hydrolysis as a degra-
dation mechanism. In addition, oxidation appears to occur



only in the presence of sunlight. Biodegradation is possi-
ble given appropriate acclimation of soil bacteria and aero-
bic conditions (Callahan et al., 1979; Dawson et al., 1980).
Rates of biodegradation are difficult to estimate on a site-
specific basis.

The mobility of toluene in subsurface soils and groundwater
will be high. Sorption is directly related to organic mat-
ter content, (Callahan et al., 1979). Given its density
(0.866 g/cm ), toluene could float on water if present in
the pure form (Dawson et al., 1980).

CHLOROFORM

The behavior of chloroform or trichloromethane will be con-
trolled by its vapor pressure. Chloroform will not persist
in surface soils or aquatic systems because of its tendency
to volatilize. Callahan et al. (1979) give a volatilization
half-life in water on the order of several minutes to a few
hours depending upon the degree of agitation. 1In the atmo-
sphere, chloroform degrades rapidly as a result of photo-
oxidation by hydroxyl radical attack producing phosgene and
chlorine oxide. Callahan et al. (1979) give a photo-oxida-
tion half-life on the order of several months.

While hydrolysis of chloroform in water is possible, the
rate of degradation is slow relative to volatilization.
Callahan et al. (1979} present a minimum half-life of

15 months based on experimental work by Dllllng et al.
(1979). A maximum half-life of 3,500 years is also given
based on an extrapolatlon made by Radding et al (1977).
Dawson et al. (1980) give a hydrolysis half-1ife of

18 months.” Oxidation and photodecomposition are not signif-
icant, if they occur at all.

Sorption of chloroform will be limited given its octanol-
water partition coefficient. The extent of sorption is con-
trolled by the organic matter content and surface area of
clays (Dawson et al., 1980). Chloroform mobility in agquatic
systems will be controlled by water (rather than sediment)
movement.

There is some uncertainty as to how persistent chloroform is
in subsurface soils and groundwater. While hydrolysis can
occur, it is difficult to estimate a rate of degradation.
Given appropriate acclimation, biodegradation of chloroform
is possible under anaerobic conditions (Bouwer and McCarty,
1983).

The mobility of chloroform in subsurface soils and ground-
water will be high.



POLYCHLORINATED BIPHENYLS

Polychlorinated biphenyls (PCB's) are a family of compounds
whose environmental behavior can vary widely depending upon
the degree of chlorination. In general, as the degree of
chlorination increases so does the persistence and affinity
for sorption; volatility and solubility decrease with degree
of chlorination.

The mobility of PCB's is largely controlled by their high
affinity for sorption and, to some extent, by their limited
solubility in water. PCB sorption is a function of organic
matter content and clay content, the former being the more
important (Griffin and Chian, 1980). The mobility of PCB's
in aquatic systems is controlled by sediment transport pro-
cesses. Areas of high sediment deposition can become sinks
of PCB and later sources as the PCB redissolves into the
water column. PCB mobility in subsurface soils and ground-
water is limited by sorption. However, under conditions
where PCB is present in excess of its solubility, there is
the potential for migration as a separate phase. Roberts et
al. (1982) found that the migration of PCB as a separate
phase in soil and groundwater explained why contamination at
a spill site was more widespread than would be expected given
its affinity for sorption.

Despite their relatively low vapor pressure and molecular
weight, PCB volatilization from water and soil can occur.
Adsorption dramatically reduces the rate of volatilization,
however. Pal et al. (1980) has summarized volatilization
half-lives for PCB's in water and soils. They range from
tens to hundreds of days depending upon the type of PCB mix-
ture and environmental conditions. Volatilization is an
important mechanism because of the lack of other mechanisms
that act to degrade PCB's.

The only important degradation process is biodegradation.
However, it is only significant for the mono-, di-, and tri-
chlorinated biphenyls. Biphenyls with five or more chlo-
rines are essentially unaffected, while tetrachlorobiphenyls
are moderately susceptible (Callahan et al., 1979). Leifer
et al. (1983) state that there is no evidence for PCB biode-
gradation under anaerobic conditions, but that numerous aero-
bic microorganisms are capable of degrading PCB's. Table 1
gives estimates for biodegradation half-lives in different
media.



Table 1
HALF-LIVES OF PCB'S RESULTING FROM BIODEGRADATION
(Source: Leifer et al., 1984)

Pentachloro
Mono- & Dichloro Trichloro Tetrachloro and Higher

Aerobic

Surface Waters

Fresh 2-4 days 5-40 days 1 wk-2+ mos. >1 year
Oceanic - =====-- several months=====+ —cccec--- 1 year-=~e---~-
Activated Sludge 1-2 days 2-3 days 3-5 days *
Soil 6-10 days @ ====-- 12-30 days==---- >1 year
Anaerocbic @ 2 |  cecsccccccccccccecccee——- B e ———————————

*It is not clear how long the highly chlorinated PCB's would last under
activated sludge treatment but there appears to be no significant
biodegradation during typical residence times.

More highly chlorinated PCB's in solution have been observed
to break down through photolysis. Sufficient data are not
available to estimate photolysis half-lives for environ-
mental conditions (Leifer et al., 1983). PCB's are resis-
tant to both oxidation and hydrolysis (Callahan et al., 1979;
Leifer et al., 1983).

1,1,2-TRICHLOROETHANE

The behavior of 1,1,2-trichlorocethane is largely controlled
by its high vapor pressure. 1,1,2-trichloroethane will not
persist in surface soils and aquatic systems because of its
tendency to volatilize. Callahan et al. (1979) give an aqua-
tic volatilization half-life on the order of several minutes
to a few hours, depending upon the degree of agitation.

Once in the atmosphere, 1,1,2-trichloroethane will tend to
slowly degrade via photo-oxidation, with a reported half-life
ranging from 0.5 to 3 years (Callahan et al., 1979).

Oxidation and hydrolysis of 1,1,2-trichloroethane in soils
and aquatic systems proceed at rates that are slow relative
to volatilization. The half-life for hydrolysis is estimated
to be about 6 months; the half-life for oxidation is unknown,
but is reported to be very slow (Callahan et al., 1979).

Thus, these fate mechanisms are 1n51gn1f1cant i1n agquatic
systems. Photodissociation in water or air is not expected
to occur (Jaffe and Orchin, 1962).
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Based on its octanol-water partition coefficient, sorption
of 1,1,2-trichloroethane is expected to be limited. Dawson
et al. (1980) state that sorption of 1,1,2-trichloroethane
will be proportional to the organic content of soils and
surface area of clays. Thus, its mobility in agquatic
systems will be controlled mainly by the rate of water move-
ment rather than sediment movement.

The persistence of 1,1,2-trichloroethane in subsurface soils
and groundwater will be controlled by hydrolysis. Biodegra-
dation has been found to occur, but usually under anaerobic
conditions as a result of reductive dehalogenation (Bouwer
and McCarty, 1983). Thus, biodegradation will not be impor-
tant in aerated subsurface soils and groundwater. The rate
of biodegradation is difficult to estimate on a site-specific
basis.

The mobility of 1,1,2-trichloroethane in subsurface soils
and groundwater will be high because it has little tendency
for sorption.

ETHYLBENZENE

The behavior of ethylbenzene is controlled by its vapor pres-
sure. Ethylbenzene will not persist in surface soils or
aquatic systems because of its tendency to volatilize. Its
estimated half-life in water is on the order of several hours
(Callahan et al., 1979). Photo-oxidation of ethylbenzene in
the atmosphere is rapid, with a half-life of about 15 hours
(Callahan et al., 1979); this value is inferred based on the
relative reactivity of ethylbenzene and reported conversion
rates for m-xylene and 1,3,5-trimethylbenzene.

Oxidation of ethylbenzene readily occurs in the liquid phase,
but the process appears to be inhibited@ by the presence of
water (Stephens and Roduta, 1935). Hydrolysis is not
expected to occur, according to Callahan et al. (1979).

Thus, the per51stence of ethylbenzene in surface soils and
aquatic systems is largely controlled by volatilization.

Sorption of ethylbenzene may be a significant process and
ethylbenzene will presumably be adsorbed by sedimentary or-
ganic material. 1Its mobility in aquatic systems may be con-
trolled by sediment movement.

Ethylbenzene persistence in subsurface soils and groundwater
will be high due to the insignificance of hydrolysis as a
degradation mechanism. In addition, oxidation appears to
occur only in the absence of water. Biodegradation is pos-
sible given appropriate acclimation of soil bacteria and
aerobic conditions (Claus and Walker 1964; Gibson et al.,
1966). -



Rates of biodegradation are difficult to estimate on a site-
specific basis.

METHYLENE CHLORIDE

The behavior of methylene chloride will be controlled by its
vapor pressure. Methylene chlorine will not persist in sur-
face soils or aquatic systems because o0of its tendency to
volatilize. Callahan et al. (1979) give a volatilization
half-life in water on the order of several minutes to a few
hours depending upon the degree of agitation. In the atmo-
sphere, methylene chloride degrades rapidly as a result of
photo-oxidation by hydroxyl radical attack producing phos-
gene and chlorine oxide. Callahan et al. (1979) give a
photo-oxidation half-life on the order of several months.

While hydrolysis of methylene chloride in water is possible,
the rate of degradation is slow relative to volatilization.
Callahan et al. (1979) present a minimum half-life of

18 months based on experimental work by Dilling et al.
(1979). A maximum half-life of 704 years is also given
based on an extrapolation made by Radding et al. (1977).
Oxidation and photodecomposition are not significant, if
they occur at all.

Sorption of methylene chloride will be limited given its
octanol-water partition coefficient. The extent of sorption
is controlled by the organic matter content and surface area
of clays (Dawson et al., 1980). Methylene chloride mobility
in aquatic systems will be controlled by water (rather than
sediment) movement.

There is some uncertainty as to how persistent methylene
chloride is in subsurface soils and groundwater. While
hydrolysis can occur, it is difficult to estimate a rate of
degradation. Given appropriate acclimation, biodegradation
of methylene chloride is possible but at a very slow rate.

The mobility of methylene chloride in subsurface soils and
groundwater will be high.

PHENOL

Photo-oxidation, metal-catalyzed oxidation, and biodegrada-
tion probably all contribute to the fate of phenol in the
aguatic environment. Photo-oxidation will gradually occur,
but only in aerated and clear surface waters. Callahan et
al. (1979) suggests, however, that phenol may be nonphotoly-
tically oxidized in highly aerated waters that also contain
iron and copper.

Hydrolysis and volatilization of phenol are probably not
environmentally significant processes. There is a possibil-



ity that some volatilization can occur, but, once in the
atmosphere, phenol would be rapidly destroyed by oxidation
in the troposphere. Since sorption of phenol is limited, it
appears to be highly mobile in soils and groundwater.

Biodegradation is probably the most significant process in
the environmental fate of phenol. Its microbial degradation
has been observed in many laboratory and in situ studies.

Visser et al. (1977) estimated a removal rate of 30 ug/l per
hour by bacteria in river water. Alexander and Lustingman
(1966) reported that phenol was rapidly degraded by a mixed
population of soil microbes.

PHTHALATE ESTERS

Phthalate's are a family of compounds whose environmental
behavior may vary somewhat from compound to compound. In
general, the mobility of the phthalates is controlled by
their high affinity for sorption and, to some extent, by
their limited solubilities. Although dimethyl and diethyl
phthalate have moderate solubilities, most phthalates have
very low solubilities. Their mobility is aquatic systems is
mainly controlled by sediment transport processes. Ogner
and Schnitzer (1970) suggest an interaction between phtha-
lates and fulvic acid in humic substances in water and soil.
The result is a very soluble complex, thus mobilizing and
transporting otherwise insoluble phthalate esters.

Photolysis and oxidation are not expected to be significant
processes, Hydrolysis is expected to occur in surface wa-
ters, but at very slow rates. The half-lives for the hydro-
lysis of phthalate esters are expected to be on the order of
years (Callahan et al., 1979).

Vapor pressures for phthalate esters are extremely low and
the evaporative half-life for bis(2-ethylhexyl)phthalate is
estimated to be 15 years (Branson, 1978).

Phthalate esters are thought to undergo microbial degrada-
tion much more easily than other persistent compounds, such
as PCB's (Engelhardt et al.). Half-lives have been reported
on the range of 2 days for butyl benzyl phthalate to 4 weeks
for bis(2-ethyl hexyl)phthalate (Callahan et al., 1979).
Mathur (1974a) reported biodegradation in soils under
aerobic conditions. Johnson and Lulves (1975) reported that
degradation occurred much slower or not at all under anaero-
bic conditions.

Mobility of phthalate in subsurface soil and groundwater
will be low to moderate depending upon the compound.
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Appendix D
METHODS FOR THE ENDANGERMENT ASSESSMENT

This appendix presents the detailed methods used in the en-
dangerment assessment. It has three sections:

o] Estimating Human Health Risks Caused by Carcinogens
o Estimating Human Health Risks Caused by toxicants
o} Discussion of Uncertainty

ESTIMATING HEALTH RISKS CAUSED BY CARCINOGENS

To estimate human health risks from carcinogens, the follow-
ing information must be known or derived:

o Lifetime average ingestion rates for soil, sedi-
ment, water, and fish

o Lifetime average dermal absorption rates for wad-
ing and swimming

e} Chemical concentration
(o} Lifetime average chemical intake or dose
o Cancer potency

The calculation of risk from carcinogens is based on a life-
time average daily dose per kilogram of body weight. Because
the ingestion of water and possible ingestion of soil varies
over a 70-year lifetime in relation to age and body weight,
an age- and time-weighted average ingestion for water and
soil is used. This accounts for the relatively higher in-
gestion rate per kilogram of body weight in the younger age
classes.

The units on the cancer potency estimates from the U.S. EPA
Carcigogen Assessment Group (CAG) are (mg/kg body weight/
day) ~. The lifetime average chemical intake (dose) must be
estimated, therefore, in terms of mg of carcinogen/kg body
weight/day so that:

cancer risk = l-exp (-[potency x dosel).

SOIL SEDIMENT INGESTION-RESIDENTIAL SETTING

Lifetime Average Ingestion Rates

The lifetime average soil or sediment ingestion rate (LASI,
in grams soil or sediment per kilogram of body weight/day)
for the residential setting is estimated from:



1 N s,
LASI = N I .
i
i=20.01
where:
N = number of years in a lifetime (assume 70)
S = soil or sediment ingestion in year i
(gm/day)
bi = body weight in year i (kg)

For a 70-year lifetime, the LASI estimated LASI is as
0.028 gm/kg body weight/day based on the data in Table D-1.
The derivation of this is shown in Table D-2.

Dose Calculation

The lifetime average chemical intake from soil or sediment
(LACIS) ingestion is the lifetime dose from soil or sediment
ingestion.

The lifetime average chemical intake from soil or sediment
ingestion (LACIS) is:

LACIS = LASI x CS x f
where: '

soil or sediment chemical concentration

fraction of year that exposure occurs

[f =1 - (No. of days exposure prevented) ]
365.25

[f =1 - (295/365.25) = 0.47]

Hh
n
nn

For the soil or sediment ingestion or inhalation route, the
exposure duration represents the number of days that an in-
dividual will contact the contaminated soil or sediment. In
a residential setting, behavior patterns and seasonal con-
ditions will most influence the duration of exposure. Chil-
dren and adults who enjoy outdoor activities and household
pets could contact soil or sediment frequently. Cold or wet
weather usually deters outdoor activities and decreases expo-
sure. Similarly, dust generation and the resulting exposure
is essentially eliminated when the soil or sediment is wet
or frozen,

Near Indianapolis, the soil or sediment could be frozen an
average of 120 days/year (NOAA, 1980). Dust emissions are
considered negligible on days when precipitation exceeds

0.01 inch (Kimbrough et al., 1984), which is reported to be
an average of 123 days/year for the area around Boone County,



Table D=1
ESTIMATED SOIL CR SEDIMENT AND WATER INGESTION
’ BY BODY WEIGHT AND AGE

Estimated Estimated
Body Ingesteda Ingested
Age Weight Sediment Drinking Water

(Years) (kg) (gm/day) (L/day)
0-0.75 5 0 1
0.75-1.5 8 1 1
1.5-3.5 12 10 1
3.5=5 15 1 1
5-18 38 0.1 1.4
>18 70 0.1 2

qFrom Kimbrough et al., 1984.
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Table D-2 (page 1 of 3)
LIFETIME AVERAGE CHEMICAL INTAKE DERIVATIONS

LIFETIME AVERAGE SOIL OR SEDIMENT INTAKE DERIVATION (LASI)

(365.25 days x 0.75 yr) x O gm + 5 kg = 0
(365.25 days x 0.75 yr) x 1 gm # 8 kg = 34
(365.25 days x 2.0 yr) x 10 gm ¢ 12 kg = 610
(365.25 days x 1.5 yr) x 1 gm + 15 kg = 37
(365.25 days x 13 yr) x 0.1 gm + 38 kg = 13
{365.25 days x 52 yr}) x 0.1 gm + 70 kg = 27

721 gm/kg/70 yr
10 gm/kg/year
0.028 gm/kg/day

LIFETIME AVERAGE WATER INTAKE DERIVATION (LAWI)

(365.25 days x 0.75 yr) x 1 L/day + 5 kg = 55
(365.25 days x 0.75 yr) x 1 L/day ¢ 9 kg = 34
(365.25 days x 2.0 yr) x 1 L/day %+ 12 kg = 61
(365.25 days x 1.5 yr) x 1 L/day %+ 15 kg = 37
(365.25 days x 13 yr) x 1.4 L/day + 38 kg = 170
(365.25 days x 52 yr) x 2 L/day % 70 kg = 540

897.022 L/kg/70 years
12.8 L/kg/year
0.035 L/kg/day

LIFETIME AVERAGE DAILY DERMAL ABSORPTION DERIVATION (LADDA) FOR WADING
IN UNNAMED DITCH

3.5 years x (0.001 L/cm? x hrs)a x 0 hrs/yr x 0% immersed x
4,000 cm2? ¢ 9.6 kg = 0 L/kg

14.5 yegrs x (0.001 L/cm?® x hr) x 2.5 hrs/yr x 25% immersed x
8,800 cm? * 35.6 kg = 2.24 _L/kg

52 years x (0.001 L/cm2 x hr)a x 1.25 hrs/yr x 25% immersed x
18,000 cm? % 70 kg = 1.67 L/kg

3.91 L/kg-70 years
0.056 L/kg-year
0.00015 L/kg-day

Assumptions for LADDA from Wading in Unnamed Ditch

Infants do not wade.

Children wade 10 times per year for 15 minutes each time and 25 percent
immersed.

Adults wade 5 times per year for 15 minutes each time and 10 percent
immersed.



Table D-2(Page 2 of 3)

LIFETIME AVERAGE DAILY DERMAL ABSORPTION DERIVATION (LADDA) FOR WADING
IN FINLEY AND EAGLE CREEK

3.5 yeags Xx (0.001 L/cm3 x hrs)a x 0 hrs/yr x 0% immersed x
4,000 cm? ¢ 9.6 kg = 0 L/kg

14.5 years x (0.001 L/cm? x hr)? x 2.5 hrs/yr x 50% immersed x
8,800% cm? * 35.6 kg = 4.4803 L/kg

52 years x {0.001 L/cm? x hr)a x 1.25 hrs/yr x 25% immersed x
18,000 cm?® *+ 70 kg = 4.18 L/kg

8.66 L/kg~70 years

0.124 L/kg~year
0.00034 L/kg~-day

Assumptions for LADDA from Wading in Finley and Eagle Creek

Infants do not wade.
Children wade 10 times per year for 15 minutes each time and 50 percent

immersed.
Adults wade 5 times per year for 15 minutes each time and 25 percent

immersed.

LIFETIME AVERAGE DAILY DERMAL INTAKE DERIVATION (LADDI) FROM BATHING

Infant 3.5 yr x (0.001 L/cm’xhours)a x 65 hoursb/yr x 80% immersed x
4,000 cm? + 9.6 kg = 75.8 L/kg

Child 14.5 yr x (0.001 L/cm’xhours)a x 65 hoursb/yr X 80% immersed x
8,800 cm? + 35.6 kg = 186 L/kg

Adult 52 yr x (0.001 L/cm‘xhours)a X 65 hoursb/yr x 80% immersed x
18,000 cm? + 70 kg = 695 L/kg

957 L/kg - 70 yr
13.7 L/kg-yr
0.037 L/kg-day

Assumptions for LADDI for Bathing

People bath 5 times per weekb, 15 minutes each time andb are 80%
immersed.



Table D-2(Page 3 of 3)

FISH INGESTION

Lifetime Average Daily Fish Ingestion

365.25 days x 3.5 years x O gm of fish/day # 9.6 kg body weight =
0 gm of fish/kg body weight

365.25 days x 14.5 years x 3.25 gm of fish/day ¢+ 36.5 kg body weight =
483.4946 gm of fish/kg body weight

365.25 days x 52 years 6.5 gm of fish/dayc $+ 70 kg body weight =
1763.6357 gm of fish/kg body weight

2247.1303 g of fish/kg - 70 years

32.1019 g of fish/dk - year
0.088 g of fish/kg - day

a From Brown et al., 1984
From ICF, Environ, 1983
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Indiana, (NOAA 1980). NOAA reports that for Indianapolis
approximately 60 percent of the precipitation days occur
outside of the winter months. Thus, Boone County has
approximately 193 days/year (120 + 60 percent of 123) when
climatic conditions would deter outdoor activity and reduce
dust emissions.

The life average chemical intake from soil or sediment inges-
tion for the ECC site may be estimated as:

LACIS = LASI x Cs x £
where:

f=1- (193/365.25) = 0.47
so that:

LACIS = 0.028 x 0.47 x Cs

LACIS = 0.013 x Cs

Risk Estimation

The excess lifetime cancer risk from soil or sediment inges-
tion is estimated as:

R, =1 - exp (-[Pi X LACIS; ¢+ 1,000))

where:

lifetime excess risk from chemical i
potency of carci?ogen obtained from EPA
CAG (mg/kg-day)

concentration of chemical i (mg/kg)
lifetime average soil or sediment inges-
tion rate (mg/kg-day)

fraction of lifetime exposure occurs

Hh (@] g o
EL- e
n
-
[}

SCIL OR SEDIMENT OCCUPATIONAL EXPOSURE

Lifetime Average Ingestion Rate

The LASI for adult workers was calculated:

LASI = n . °i
N " b,



where:

N = number of years in a lifetime (70)

S, = sediment ingestion for adult (0.1 gm/
* day)

bi = body weight of adult (70 kg)

n = number of working years in a lifetime

(40)
LASI was estimated as 0.00082 gm/kg body weight/day.

Lifetime Average Chemical Intake

The LACIS is derived for occupational exposure using the
following assumptions.

As for residents, the assumption was made that approximately
193 days/year or 53 percent of the days/year have climatic
conditions which would deter working outdoors and/or prevent
dust emissions. Therefore, 47 percent of the time climatic
conditions would be favorable for working outdoors and po-
tential for exposure to sediment probable.

Considering the weekends (104 days) and estimated time al-
lotted for vacations (10 days) and holidays (8 days), the
average work period is 243.25 days/year and only 8 hours/day
are spent at work.

The LACIS is therefore:

LACIS = LASI X Cs x £

where:
f = fraction of year exposure occurs
= (1-(193/365.25) x (243.25/365.25) x (8/16)
= 0.16
Cs = sediment chemical concentration
so:
LACIS 0.00082 x 0.16 x C

s

0.00013 x Cs

Risk Estimation - Occupational Exposure

The excess lifetime cancer risk from soil or sediment inges-
tion in the occupational setting is calculated in the same
way as the residential setting.



DERMAL ABSORPTION RESIDENTIAL SETTING

Lifetime Average Dermal Absorption Rates

The lifetime average daily dermal absorption (LADDA, in L/kg
body weight/day) for residents was estimated from:

1 N w.
LADDA = N : b>
i=1 *
where:
N = number of years in a lifetime (70)
bi = body weight in year i (kg)
wy = dermal absorption in year i (1/day)

For a 70~year lifetime, LADDA for bathing and wading is es-
timated as 0.037 l/kg/day and 0.00034 1/kg/day, respec-
tively, based on the data in Table D-1. The derivation of
this is shown in Table D-2.

Dose Calculation

The lifetime average chemical dermal dose from dermal ab-
sorption, LACDD, is:

LACDD = LADDA x Cw

0.00034 x Cy

where:

C water chemical concentration mg/1l

W
Risk Estimation

The excess lifetime cancer risk from residential dermal ab-
sorption was estimated as:

R, = 1 - exp (-[Pi x C; x LADDA])
where:

LACDD = Ci x LADDA

therefore:

R; =1 - exp (-[P; x LACDD.])



Ri = lifetime excess risk from chemical i

Pi = potency of carcinogen obtained from EPA's CAG
{kg-day/mqg)

Ci = concentration of chemical i (mg/l)

LADDA = lifetime average daily dermal absorption

(L/kg=-day)

WATER INGESTION-RESIDENTIAL SETTING

Lifetime Average Ingestion Rates

The lifetime average drinking water intake (LAWI, in L/kg
body weight/day) for residents is estimated from:

1 N w.
LAWI = N © B
i=1
where:
N = number of years in a lifetime (70)
bi = body weight in year i (kg)
Wy = drinking water intake in year i (L/day)

For a 70-year lifetime, LAWI is estimated as 0.035 L/kg/day
based on the data in Table D-1. The derivation of this 1is
shown in Table D-2.

Dose Calculation

The lifetime average chemical intake from water ingestion is
the lifetime dose from water ingestion.

The lifetime average chemical intake from drinking water,
LACIW, is:

LACIW = LAWI x Cw Xx £ =0.035x Cw
where:
Cw = water chemical concentration, mg/l
f = fraction of lifetime exposed to contam-

inated drinking water (f = 1)



Risk Estimation

The excecss lifetime cancer risk from residential water in-
gestion is estimated as:

Ri = 1 - exp (-[Pi X Ci x LAWI x f])
but since:

LACIW = Ci x LAWI x f

then,
R, = 1 - exp (-[Pi X LACIWi])
where:
R, = lifetime excess risk from chemical i
Pi = potency of carcinogen obtained from EPA's CAG
(mg/kg—day)"1
Ci = concentration of chemical i (mg/1)
LAWI = lifetime average water intake (L/kg-day)
f = fraction of lifetime that exposure occurs

FISH INGESTION

Lifetime Average Daily Fish Ingestion Rate

The lifetime average daily fish fillet ingestion (LADFI, in
mg/kg body weight/day) assuming only fish fillets from Finley
Creek, is estimated from:

n fi
LADFI = - x —

N b.

i
where:
N = number of years in lifetime (70 years)
n = number of years fish fillets are consumed
(66.5 years assumed)

£, = daily fish fillet ingestion (6.5 grams)
b; = body weight of adult (70 kg)

LADFI was estimated as 0.088 g/kg body weight/day.

D-11



Dose Calculation

The lifetime average chemical intake from fish fillet inges-
tion results in an average lifetime dose from fish consump-
tion.

The lifetime average chemical intake from fish ingestion
LACFI is:

LACFI = LADFI x C_ = 0.088 x C

f £
where:
Cf = chemical concentration in fish fillets (edible
portion)

Since no fish samples were obtained the concentration in
fish may be estimated by multipling water concentration by
the bioconcentration factors found in the literature.

Risk Estimation

The excess lifetime cancer risk from fish ingestion is es-
timated as:

R, = 1 = exp (Pi x C., x LADFI : 1,000])

i f

but since:

LACFI = C_. x LADFI

f
then,
Ri = 1 - exp (-[Pi x LACFI + 1,000])
where:
Ri = lifetime excess risk from chemical
Pi = potency of carcinogenglobtained from U.S.
EPA's CAG (mg/kg=-day)
Cf = concentration of chemical; in fish fillets in
(mg/kg)
LADFI = lifetime average fish ingestion (g/kg-day)

ESTIMATING RISKS FOR TOXICANTS FOR COMPARISON TO ADI'S

The intake of various compounds from different environmental
media requires the derivation of not only how much of the
compound is in the water or soil, or sediment but also how
much water or soil is ingested. The derivation of average
daily intake of compounds is calculated from assumed rates
of intake for soil or sediment and water.



SOIL OR SEDIMENT

The average daily intake from soil ingestion is estimated
as:

I.=¢C, xD
i i s
when: Ii = daily intake of chemical (mg/day),
Ci = concentration of chemical in soil (mg/kg),
and
s = daily soil intake.

Daily soil intake is:

o 1 gram per day for children in the residential
setting.
o 0.1 gram per day for adults in the residential
setting.
e} 0.05 gram per day for adults in the occupational
setting
WATER

The average daily intake from water ingestion is estimated
as:

'.J
[
3

daily intake of chemical (mg/day)

Ci = concentration of chemical in water (mg/l)
D, = daily water intake

Daily water intake is:

2 liters per day for the residential setting, and
1l liter per day for the adult worker setting.

DISCUSSION OF UNCERTAINTY

The methods and factors that may lead to an overestimate of
the health risks are:

o The exposure to and concentration of contaminants
is held constant over a 70-year lifetime. Chemi-
cal fate mechanisms may reduce actual concentra-
tions., Exposure reflect upper bound estimate and
may vary with time.
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o) Chemical concentrations reported as "detected but
less than the quantification limit" in the RI re-
port are used in this exposure assessment as equal
to the quantification limit. The actual chemical
concentration would be between one-half the gquan-
tification limit and the gquantification limit.

The overestimate would be no greater than an
order-of-magnitude.

e} Projected release from soil to groundwater based
on maximum concentrations may be 2 to 3 orders-of-
magnitude higher than actual release. These risks
based on these values may be therefore 2 to 3
orders-of-magnitude lower.

o The release of chemicals from the soil to ground-
water used treats the rate of release for all
chemicals as equal. There actually will be dif-
ferential release rate with overall contaminant
concentration being less.

o Calculation for chemical ingestion assumes
100 percent absorption into the body. The actual
percentage absorbed may be less.

o Health risks associated with exposure to groundwater
are calculated based on maximum concentrations.

o Data do not distinguish between valence states
(hexavalent or trivalent) for chromium. Chromium
intake is compared to the acceptable daily intake
(ADI) for hexavalent chromium in all media. The
toxicity of hexavalent chromium is greater than
that of trivalent chromium.

o All of the daily drinking water ingested is from
the groundwater source in question.

Factors that may lead to an underestimate of the health
risks are:

o Exposure through dust or vapor inhalation is not
quantified. Dermal absorption of chemicals
through contact with soil or water is also not
gquantified (except for exposure to volatiles via
bathing and wading), due to uncertainty inherent
in attempting such a quantification. The risks
associated with inhalation are addressed qualita-
tively.

o) Some chemicals detected at the site are toxicants
or suspected carcinogens. For some of these chem-
icals, cancer potencies or ADI's are not available,



therefore their effect on human health is not quan-
tifiable. This may lead to an underestimation of
risk when comparing daily intakes to acceptable
intake levels because intakes from the site could
provide the incremental difference needed to ex-
ceed the allowable intake values.

Factors that may lead to either an overestimate or an under-
estimate of the health risks are:

o]

GLT360/62

The assumptions regarding body weight, average
lifetime, population characteristics, and life-
style may not be representative for the population
around the site,

The exposure duration parameters are based on as-
sumptions regarding behavior patterns and various
physical phenomena (such as precipitation and days
of frozen soil). These factors are based on pub-
lished data.

Risk are assumed to be additive. Risks may not be
additive because of potention or antagonistic
actions of other chemicals.

Substantial uncertainties are inherent in the es-
timation of risk. Uncertainties may act to either
increase or decrease risk, depending upon the
source of uncertainty. Cancer potencies are pri-
marily derived using laboratory animal studies
and, when available, human occupational studies.
Extrapolation of data from high to low dose, from
one species to another, and from one exposure
route to another introduces uncertainty.

Not all carcinogenic potencies used represent the

same degree of certainty. All are subject to
change as new evidence becomes available.
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Appendix E
RISK ASSESSMENT BY OPERABLE UNIT

SOIL AND SEDIMENT

For the analysis of the potential impacts from soil or sedi-
ment ingestion, assumptions in Table 6-4 and Appendix D are
used. It is assumed that contaminated soil at depth could
be inadvertently exposed during site development. It is
also assumed that contaminated sediment can be transported
and could occur at the site and at any point along the
length of the unnamed ditch and Finley Creek.

Table E-1 lists the constituents identified in the soil and
sediment samples for the ECC site, unnamed ditch and Finley
Creek during the RI. The exposure assessment is based on
average and maximum observed contaminant concentrations.
Organic chemical concentrations reported as "less than the
quantitation 1limit" in the RI report are used in this expo-
sure assessment as equal to the quantitation limit. Actual
organic chemical concentrations would be less than the gquan-
titation limit. Organic chemical concentrations reported as
semiquantitative or gualitative are also used in this assess-
ment quantitatively. The values for inorganic information
reflect only concentrations above the 95 percent confidence
limit of background levels. Inorganic chemical concentra-
tions reported as less than the quantitation limit in the RI
report are assumed to be zero for this assessment. Inor-
ganic elements are treated as elements or simple inorganic
salts. '

Tables E-2 through E-~8 summarize the soil and sediment con-
tamination, cancer risks, and intakes for noncarcinogens for
the ECC site for both residents and adult workers.

GROUNDWATER

Analysis of the groundwater monitoring well samples at ECC
yielded 20 metals, 17 volatile organic compounds, and 6 base/
neutral compounds. As Table E-9 indicates, a majority of
these compounds were either found only once, below quanti-
fication limits, or at levels in the same range as the up-
gradient background wells or the blank. The maximum con-
centrations found in the groundwater are used in determining
the upper bound risk associated with groundwater at this

site (see Table 6-~4).

In using the groundwater monitoring data the following judg-
ments are made:



Table E-1

PRIORITY POLLUTANTS FOUND IN SOIL AND SEDIMENT AT THE

ECC SITE

Volatiles

Benzene (C) (W)
Chlorobenezne
1,1,1-Trichlorcethane
1,1,2-Trichloroethane (C)
Chloroform (C)
1,1-Dichloroethene (C) (1)
Trans-1,2-dichloroethene
Ethylbenzene

Methylene Chloride (C)
Tetrachloroethene (C)
Toluene

Trichloroethene (C)

Vinyl Chloride (C) (I)
Xylene Acids

Phenol

Pesticides/PCB's

PCB 1232 (C)
PCB 1260 (C)

Metals

Antimony
Arsenic (C) (H)
Beryllium (C)
Cadmium (C) (W)
Chromium (C) (W)
Copper
Cyanide

Lead

Mercury
Nickel (C) (W)
Silver

Zinc

Carcinogenic.

ZHENO

nwunuu
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Base/Neutrals

1,2-Dichlorobenzene
Isophorone

Naphthalene

Bis (2-ethyl hexyl) phthalate
Butylbenzyl phthalate
Di-n-butyl phthalate
Diethyl phthalate
Dimethyl phthalate
Benzo (a)anthrancene
Benzo(a) pyrene (C)
Benzo (b) fluoranthene
Benzo (k) fluoranthene
Chrysene

Benzo (ghi)perylene
Dibenzo(a,h)anthracene
Indeno(1l,2,3-cd) pyrene

Carcinogenic based on human occupational exposure.
Carcinogenic based on animal inhalation studies.
Carcinogenic based on human drinking water exposure.



APPENDIX E TABLE 2
ECC SOUTH ARD INTERMEDIATE DEPTH S OIL CONTAMINATION AND EXPOSURE VIR INGESTION

Cancer  Risk Cancer  Risk k:cwlahlu Intake in ug/d Intake in vg/d
- Mesidential Sorker Residential Worker at har. | Conct at fve. " Conc
Obsarved 13 0.00013 Averape 6.0 0. 00013 lntaL(Ml) at ingestion at ingestion
oy Conc. s of soil/hg-day § of soil/kg-day Conc, 3 of soil/ke-day 9 of soil/ky-day of of
(og/hp-day)-1 wp/ka w/ky 1.0 1.0 410 1000 1.8 010
Corci vday  yday  elday widay s/day  a/dy
Organics
Volatiles
l.l,a-lncilm d STE-R LA 1. 1697 11649 2 1.E-98 1.5E-10
Chiorofors L.OE-®R %11 230 2.6E-8 2.6E-08 mn 3 AE-97 &6
fethylene Dtlu'ih [} 6 NE-04 1-(;\:{4“ (] (¥ ] 8. -1 2161 » . E-08 1. 0E-18
Tetrachloroethene d 1.5 5.1 L6 LZ-8 634 L TE {.%
. Trichlorosthere ¢ 1. 9682 1.4, A 10000 LE-8 I 3 2119 S. 5608
novganics
h‘yllu- ] N f 186 f » 4 [N XY 2 .2 Le
Cadnive M b 1 L) A4d LM 3 [N X3
Dﬂm- »
% 2 173 3 .3 00
3 125000 3 .3 o
TOTA. LES 1LEY 1.6E-86 7.66-08
Noncarcinogens
Orsanics
Volatiles
13 1y 1-Trichlovosthane 49908 13139 38000 A9 8.0 AN 131 13.1 1.31
Ethylbenzens 21000 2% 500 218 2.0 2.10 k-4 2 LR
Tolusne 31000 1863 0000 m .6 L1 I ] .9 o8
Total Xylenes 110008 16765 1200 g 1100 1.0 1.8 168 16.8 1.68
rals, Rcids
l 1100 214 7008 | .1 Al 2 8.2 LR
-% k] &2 11008 3 (SN .} 1 [ B} 8.01
lu(t—fth{lhn“mlﬂuhh b %0 Ie ) 128 A2000 7 [ N 1 1 6.1 e
A2 of 149 o f 2004 4 .4 L6 1 [ N} 0.8
Illtﬁ‘ thalate %08 1273 880008 %N .9 0% 13 .3 0.13
i Dinet! yl Mthalate 1200 19 700000 12 .2 612 2 a2 LR
" ] nh R 9.2 R ] YY)
Silver 1 f M2 f 100 Ky} i3 L ) [ ' N Y

+The Internationa]l fgency for Research

on Cancer( ) has assigned this to Group 1-"the chemical is causally associated with cancer in humans,®
b-The International fgency for hinrch on Cancer{
arch on Cancer(
Cancer(

1ARC!
JARC) has assigned this to Group 2A-"the chemical has limted evidence of carcinogenicity to humans.®

1ARC) has assigned this to Group 28-"the chemical has sufficient evidence of carcinogenicity in anismals but inadequate data in humars.”
d-The International for Research on IARC) has assigned this to Group 3-"the chemical canmot be classified as to its carcinogenicity to humans.®

e~fralyte found in laboratory blanks as well as sasp ellrmcatu probable contasination

f-Estimated value,concentration less than specified detection limit but greater than zero.

c-The International Agency fw
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Lo APPENDIT E TRBLE 4
© ~ ECC NORTH TEST PITS SHALLOW DEPTH SOIL CONTAMINATION AND EXPOSURE VIR INGESTION

. Cancer  Risk  Cancer  Risk fcceptable Intake in ug/day Intake in ug/day
axime Residemtial Norker Residential orker Dail at Max. Conc. at Ave, Conc.
Observed [ W %] 0.00013 (verape L N b 0. 00813 lnhl.(ﬂ)l) at ingestion at ingestion
Potency Coner ' u of soil/kyday § of soil/igday Comc. 4 of soil/ke-day § of soil/kgday we/day of o
(mp/kgdayi-1 /iy w/ky 10.00 .00 010 1em 1.0 01
y/day V/day wlday  w/day s/day y/day
Carcinogens
Organics
Volatiles
11, 2-Trichlorosthane d 5. TE- 50 A, JE-07 4. 1E-09 39 2. E-0 2.%E-10
M'\yh- hloride d 6. JE-04 310000 2.5 . X8 2788 2.8 2. 03
Tetrachlorosthene 35082 £50008 LE-N 3.6 52962 2. o83 20
Trichlorosthene d 1.90E-02 000008 o 1.2-83 LES NS e 8665 LK
Pesticides/PCR's
s ¢ 4 JNE00 k; %4 L2265 213 1.7E-0 1. TE-86
Inorganics
Arsenic 1. 506401 20 Y 3 ] 1L %9
Beryllim b 9 f ¢ X ] 19 03 7 .7 LW
Cadaive 4500 [ 1 AS S 04 9 .3 0L
Owosim 113300 2858 3
“® 175 11 Hil 1.1 286 28.6 2.8
+3 125000 1133 13 1.3 286 8.6 2.8
TOTAL 1% Y 3 ] 2. 8-804 2, 0686
Noncarcinogess
Organics
Volatiles
Chiorcbenzene x40 10080 A 4 00 ] .0 .0
1y 14 1-Trichloroethane 1100008 103M3 38000 11008  1100.0 110.08 1035 1035 1.3
Ethylbenzere 1500000 148844 9508 15000 1508.0 150.08 1448 (44.8 14.B8
Toluene 2000008 260824 30000 20008 20000 200.00 2608 268.8 2608
Total l{lm 6000000 629857 1200 b 60000 68080 £80.00 6299 69.9 6.9
Base/Neutrals, Reids
Fherol 370000 714 ™ 578 e 5.9 A7 N1 e
Isophorore 0000 66 11000 400 ML MM 314 3.8 318
Dis(2-eth u-m»mmm J10000 38943 e ] e 3.6 383 3.9 189
m—n-qmﬂm late 8200 3] 80000 8 8.2 R 7 L7 e
ics
17208 T1686 3 18§ 3762 m.2 3.2 nt ntT 1.4
Cyanide 2908 k)] 7600 2 29 029 4 [ W X1
Nickel 126000 f 1500 1262 126.2 12.62
Silver e f ot 10 k' | i o3 3 .3 LB

oThe International Agency for Research on Cancer (IARC) has assigned this to Group I-*the chemical is cawsally associated with carcer in humans, ®

b-The International Agency for Research on Cancer (IARC) R:: assigned this to Group 2A-"the chesical has limited evidence of cartinogenicity to husans.®

cThe Internationa] Agency for Research on Cancer(IARC) assigned this to Broup 28-"the chemical has sufficient evidence of carcinogenicity 1n animals dut inadequate data in humans.®
d-The International mc‘ for Ressarch on Cancer (IARC) has assigned this to Group 3-°the chesical cannot be classified as to its carcinogenicity to humars. ®

efralyte found in laboratory blanks as well as saseley indicates probable contamination

f-Estimated value,concentration less than specified detection limit but greater than zero.

s-Ouplicate analysis is not within control limits.




APPENDIX E TABLE §
ELC NORTH TEST PITS INTERMEDIATE DEPTH SOIL CONTAMINATION AND EXPOSURE VIA INBESTION

. Cancer  Risk Cancer  Risk Receptable Intake in ug/day Intake in vg/day
Raxims Residential Horker Residential Worker  Dail at Nax. . at fve.  Conc.
Observed [ ATk 0. 00013  Average n 0. 00813 m.‘n(mn at ingestion at xn,uhon
Potancy Conc. 9 of wil/ky~day 9 of soil/hg—day Conc. g of soil/ke-day § of soil/ky-day we/day of of
sg/hg-day)-1 w/ig w/ky 1.0 1.0  0.1¢ 10.88 1.8 0.1
i séay  glday giday widay s/day glday
Carcinogers
Organics
Volatiles
i §y2-Trichlorosthane ¢ S.TX-R [+ A 6E-98 A.GE-10 7 3.9 S 2-11
hrln Ohloride d 5. JE-4 4400 .60 1.6E-10 W 5. 1E-99 & 1E-11
Tetrachloroethene 15092 29000 1.EX45 1. X0 6111 2. 6% .08
Trichloroethere d 1. 9062 66000 1.66-48 1.6E-47 543 1.%-96 1.%-08
Pesticides/PCD's
's ¢ 4, JAE400 170 9. 685 9. 66907 249 1L 1. 07
Inorganics
Arsenic a 1. 506401 30 6. -0 6.9
Seryiliem @ 2000 1 f -] 20 029 363 L% 6&
Coduiwn b 900 o 367 ¢ in an 2.0 am 6! .8 03
Owoniwe 121300 15078
“ a2 173 1203 1.3 17 15t 151 1.5
Y] 125 121 121.3 1.1 151 151 L8t
ToTAL 1.5%-8 1.5%&-86 1.8 1.%-47
Soncarcinosens
Orsanics
Volatiles
§y 1y 1-Trichlorcethana e 103483 35000 Tl .7 477 183 103.5 1.3
E!hylhmm 20000 100844 9508 e ] a0 200 188 1.8 188
Toluene 19000 260824 30008 198 19.6 1.99 cred o6d.8  26.08
Total Yyleres 100000 629857 1200 5 1000 100.6 10.00 299 £23.9 6299
Base/Nputrals, Roids
Pheno] 25008 W71 1000 b~ d A0 L% 4 [ Y )}
Isophorone 17000 31766 11000 m 1.6 LN i ) 3.8 318
lgs(z-th{lmn)mmm 25008 38943 42008 s | a0 L9 39 8.9 18
Di-n-butyl Phthalate 39 699 85000 k] 9 0N 1 [ N
. Nieethyl Phthlate 1300 1M Te0000 13 1.3 w13 1 .1
anics
mm 2m 4667 2% [+ ] 2.0 A\ A7 [N XY
Load 415208 o 60189 » 100 h 4152 4152 4L% [* 4 6.2 6.8
Cyanide Mo 595 7600 L+ A4 LM 1 0.6 0.06
Silver e f 2t 18 k-] 38 03 ) [ N

a~The Interrationai Agency for Research on Cancer (IARC) has assigmed this to Group [-"the chemical is causally associated with cancer in humans. *

b-The International Asency for Research on Carcer (IARC) has assiyned this to Group 2R-"the chesical has limited evidence of carcinogenicity to husams.® . .
c~The International Agency for Research on Cancer({IRRC) has assiyned this to Group 28-*the chemical has sufficient evidence of carcinogenicity in animals but inadequate data in
d-The International Agency for Research on Cancer (IARC) has assigned this to 3-*the chewical camnot be classified as to its carcinogenicity to humars.®

r{shptd value, corcentration less than src!fled detection liwit but greater than zero.

~Duplicate analysis is not within control limits.

g%l derived fros chronic drinking water critreia of .62 1& x 2 /days 1.2 mg/day.

-AD] derived from maxisua contamnant limit of 0.80 mg/L x A /day= 8. 1ng/day.




APPENDIX E TABLE 6

ECC SEDIMENT CONTAMINRTION AND EXPOSURE VIR INGESTION AT @03

Cancer Risk

Maximum Residential Worker
Observed 0.013 0.00013
Potency Conc. g of sad /kg-day g of sed /kg-day
y {mg/kg-day)-1 ug/kp
Carcinogens
Orpanics
Volatiles
Methylene Chloride a 6. 30E-04 6 4.9E-11 4.9E-13
TOTAL 4.9E-11 4.4E-13
Noncarcinogens
Inorganics
Mercury 1180
Cyanide 20000

Acceptable
Daily
Intake (RDI)
ug/day

. 20
7600

Intake in ug/day
at Max. Conc.
at ingestion
of

10. 00 1.00 2.10
g/day g/day g/day
12 1.2 8. 2
200 20.0 2. 00

a-The International Agency for Research on Cancnr(IﬂRC) has assigned this to Group 3-“the chemical cannot be classifjed

as to its carcinogenicty to humans."




APPENDIX E TARBLE 7
ECC SEDIMENT CONTAMINATION AND EXPOSURE VIR INGESTION AT @04

Cancer Risk Acceptable Intake in ug/day
Maximum Residential Worker Daily at Max. Conc.
Observed 0.013 0.00013 Intake (ADI) at ingestion
Potency Conc. g of sed /kg-day g of sed /kg-day ug/day of
s (mg/kg—day)-1 ug/kg 10. 90 1.00 0.10
g/day g/day g/day
Carcinogens
Organics
Volatiles
Methylene Chloride a 6. 30E-04 3 b 2.0E-11 2. 0E-13
TOTAL 2.0E-11 2.0E-13
Noncarcinogens
Inorganics
Mercury 20 ce "] .0 .00
Lead 15500 100 c 155 15.5 1.55
Cyanide 196000 7600 1960 196.0 19.60

a-The International Agency for Research on Cancer (IARC) has assigned this to Group 3-“the chemical cannot be classified as to
its carcinogenicity to humans.”

b-Estimated value,concentration less than specified detection limit but greater than zero.

c-ADI derived from maximum contaminant limit of .05 mg/L x 2iL/day = @.1 mg/day.




APPENDIX E TRBLE &8
ECC SEDIMENT CONTAMINATION AND EXPOSURE VIA INGESTION AT 005

Cancer Risk Acceptable Intake in ug/day
Maximum Residential Worker Daily at Max. Conc.
Observed 0.013 2.00013 Intake (ADI) at ingestion
Potency Conc. g of sed /kg—day g of sed /kg-day ug/day of
» (mg/kg—~day)-1 ug/kg 10. 00 1.00 2.1@
g/day g/day g/day
Carcinogens
Organics
Volatiles
Methylens Chloride a 6. 30E-24 9 7. 4E-11 7.4E-13
TOTAL 7.46-1) 7. #6+43
Noncarcinogens
Organics
Basa/Neutrals
Bis(2-ethylhexyl)Phthlate 912 42000 9 2.9 2.09
Inorganics
Mercury 20 : =", "] .0 .20
Lead 4200 100 b 42 4.2 Q. 42
Cyanide 32000 7600 320 32.92 3.20

a-The International Agency for Research on Cancer (IARC) has assigned this to Group 3-"the chemical cannot be classified as to
its carcinogenicity to humans.”
b-ADI derived from maxmium contaminant 1limit of 0.03 mg/L x 2 L/day = 0.1 mg/day.




Table E-9
COMPOUNDS FOUND IN THE GROUNDWATER AT ECC

Volatile Organics Base/Neutrals Inorganics
b,c e,c,b
Benzene (C) Fluotanthegec Aluminug
1,1,1 Trichloroethane 1sophorone ’’ b Arsenic ' (C)
1,1 Dichloroethane e Bis(2-ethylhexyl) hthglatee’c’ Barium
Chloroethane Diethyl Bhghglate - Calcium
Chloroform Chyrsene ’ Chromium
1,1 Dichloroethene (C) Pyrenee’b Cobalt:’
Trans 1,2 Dichloroethene Copper
Trans 1,3 Dichloropropene *° frog
’ eaddb
Ethylbenzene d
Methylene chloridg C(C) Magnesium
Tetrach&ogoethene T (c) Manganege
Toluene ’ Mercury ’
Trichloroethene (C) Nickel
Vinyl chloride * © Potassiun
Acetone Selenium ’
2-Butanone”’ Silver:’
Total Xylene Sodium e,b,d
Thal%ium
Zinc ’® .
Antimonya’ i
C = Carcinogen
:Found only in upgradient concentration
cFound only in wells that can not be definitely associated with ECC.
dFound at less than quantification limit.

Values may reflect field/lab contamination,

1

Found in only one well.
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o Well 1A and 2A represent background.
o) Well 11A represents the shallow saturated zone.

0 Well 8A, 9A, and 10A represent the shallow sand
and gravel aquifer under the site.

o Well 7A cannot be conclusively associated with the
ECC site. The evidence is insufficient to distin-
guish between the effect on the groundwater at
that point of ECC and the adjacent Northside Land-
fill.

0 Well 3A similarly to 7A could be under the influ-
ence of either of the two sites. Additionally,
the concentration of chemicals found at that well,
given projected groundwater flow rates from the
ECC site are most likely due to a localized spill
situation. Observation at the site as well as
conversation with site owner seems to support
this.

Ingestion

A major route of exposure would be ingestion of contaminated
groundwater. Tables E-~10 through E-11 present the health
risk associated with ingestion of contaminated groundwater.
The current risks associated with ingestion of the shallow
saturated zone as represented by well 11A are presented in
Table E-10. The risk from the use of the shallow sand and
gravel aquifer is presented in Table E-10. The lifetime
excess cancer risk from ingestion is due to 1,1 dichloro-
ethene, tetrachlorocethene, and trichlorocethene.

Table E-11 presents the risk if concentrations in the shal-
low saturated zone increase as contaminants are leached out
of the soil and into the water table. The maximum values
used are based on soil concentrations in the area of test
pit 6. The average values are derived from soil values
averaged across the entire site. These concentrations
should be achieved rather soon, perhaps 5 to 10 years.

While the rate of movement of the contaminants into the
groundwater would not be the same, for the purpose of this
risk assessment, they are treated as if they would discharge
into the groundwater at the same rate. Given the slow veloc-
ity at which the groundwater moves in this area the concen-
tration in the groundwater would remain essentially constant
over 70 years,



— Table E-10
ECC-INGESTION OF GROUNDWATER-EXCESS LIFETIME CANCER RISK AND
COMPARISON TO ACCEPTABLE DAILY INTAKE~CURRENT CONCENTRATIONS

Ingestion of Shallow Sand and Gravel Aquifer

Excess Lifetime
Cancer Risk
Residential Occupational Acceptable

Cancer Maximum based on based on Daily
Potency Concentration 0.035 0.00082 Intake Intake
Compound (kg-day/mg) ug/L L/kg/day L/kg/day ug/day ug/day
i CARCINOGENS
1,1-01ch1oroechene: 0.147 8 4E-05 6E-06
Methylene chloridg '™ 0.00063 62 1E-06 2E-07
— Tetrachloroethene 0.035 : 9 1E-05 2E-06
Trichloroethene” 0.019 21 1E-05 2E-06
Total 7E-05 1E-05
Toxicants
- Antimony d 4 290 8
Chromium P 13 175 26
Nickel 46 1,500 92
Methylene chloride 64 13,000 128
Trichloroethene 21 1,700 42

Ingestion of Shallow Saturated Zone

Excess Lifetime
Cancer Risk
Residential Occupational Acceptable

Cancer Maximum based on based on Daily
Potency Concentration 0.035 0.00082 Intake Intake
Compound (kg-day /mg) ug/L L/kg/day L/kg/day ug/day  ug/day
Carcinogens
- Trichloroethene” 0.019 28,000 2E-02 3E-03
Total 2E-02 3E-Q3
- Toxicants
Trichloroethene 28,000 1,700 56,00

*The International Agency for Research on Cancer (IARC) has assigned this to Group 3 -
"the chemical cannot be classified as to its carcinogenicity to humans."

Analyte found in labroatory blanks as well as sample indicates probable contamination.
Concentration less than quantification limit but greater than zero.

Compound has been demonstrated to be carcinogens but not by the ingestion route,
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Table E-11

ECC - INGESTION OF GROUNDHWATER-EXCESS LIFETIME CANCER RISK AND
COMPARISON TO ACCEPTANCE DAILY-PROJECTED CONDITIONS

SHALLOW SATURATED ZONE

Residential Occupational Acceptable
Cancer Maximum Average Based on Based on Daily Intake
Potency Concentration Concentration 0.035 L/kg-day 0.00082 L/kg-day Intake ug/day
Compound (mg/kg-day) ug/1 ug/1 Maximum Minimum Maximum Minimum ug/day Max imum Average

Carcinogens

-2 -3 -4 -5
Chloroform a 0.070 10,000 400 2x10_1 1x10_3 4x10_3 2x10 5
Methylene chloride 0.00063 7,000,000 200,000 2)(10_3 4):10_3 4x10_ 8x10_6
1,1,2-trichloroethane 0.0573 2,000 50 4x10_1 lxlo_1 8x10_2 2x10_3
Trichloroethene 2 0.019 600,000 200,000 4)(10‘_1 1x10_2 lxlO_ 4x10_
Tetrachloroethene 0.035 100,000 8,000 lxlO_2 lxlO_3 2x10‘_4 2x10_4
PCB (Total) 4.34 150 50 2x10 8x10 4x10 2x10

- -1 -2 -3
Total 8x10 1x10 2x10 5x10
Toxicants
1,1,1-trichloroethane 1,100,000 40,250 38,000 2,200,000 80,500
Toluene 133,750 28,250 30,000 267,500 56,500
Ethylbenzene 38,000 5,500 9,500 76,000 11,000
Phenol 3,950,000 76,250 7,000 7,900,000 152,500
Trichloroethene 275,000 100,000 1,700 550,000 200,000
Methylene chloride 3,500,000 101,250 13,000 7,000,000 202,500

a'l'he International Agency for Research on Cancer (IARC) has assigned this to Group 3 -
“the chemical cannot he classified as to its carcinogenicity to humans."
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Dermal Absorption

The dermal absorption of contaminants from groundwater would
occur during bathing or showering. Table E-12 presents the
dermal absorption risks.

SURFACE WATER

Assessment of wading is restricted to the residential set-
ting and volatile organic compounds. Table E-13 presents
the excess lifetime cancer risk for wading in Finley Creek
based on concentration found from the sampling at SWO004.
Table E-14 presents the projected excess lifetime cancer
risks. The risks are based on projected average release
from the groundwater, estimated dilution in the unnamed
ditch, and minimum dilutions in Finley and Eagle Creeks.

Ingestion Via Fish Consumption

A risk for consumption of fish caught from the waterways may
be estimated. To do so requires the following:

o} Assume that fish bioconcentrate the contaminants
at rates consistent with the literature

o Fish do not avoid or are especially attracted to
areas of contamination

o] Contaminated fish are not more easily caught

o Sole source of contaminants in fish is via biocon-

centration from water. There is no consumption of
contaminated sediment or food chain effects

o Bioconcentration rate is independent of fish spe-
cies caught

o All of the fish consumed over a 20~year lifetime
come from the same waterway

o Bioconcentration occurs in the edible portion of
the fish (i.e., the fillets)

These estimates and assumptions produce a conservative risk
value. The actual risk would be lower. The scenario pro-
posed here is useful, however, in gaining an estimate of the
range of risk that could exist. The results are presented
in Table E-15 and Table E-16.

It is not practical to quantify the risk associated with
this exposure route. Only the qualitative statement that
exposure could increase risk can be made.

GLT360/52



Table E-12
EXCESS LIFETIME CANCER RISK - DERMAL ABSORPTION -
ECC GROUNDWATER

Excess Lifetime

Cancer Risk
Residential
Cancer based on
Potency Concentration 0.037
Compounds (kg-day/mg) ug/1 L/kg/day

Dermal Absorption of Shallow Sand and Gravel Aquifer - Current Maximum Concentrations

1,1-chhloroethene: 0.147 8 4 x 10::
Methylene chlorid: 0.00063 64 1 x 10_5
Tetrachlcroethege 0.035 9 1lx 10_s
Trichlorcethene 0.019 21 7 x 10
=5
Total 7 x 10
Dermal Absorption of Shallow Saturated Zone - Current Maximum Concentrations
a -2
Trichloroethene 0.019 28,000 2 x 10
-2
Total 2 x 10
Dermal Absorption of Shallow Saturated Zone - Projected Maximum Concentrations
a -
Methylene chlorid: 0.00063 7,000,000 2 x 10_1
Tetrachloroethege 0.035 100,000 1x 10_1
Trichloroethene 0.019 600,000 4 x 10_2
Chloroform 0.070 10,000 2 x 10_3
1,1,2-trichloroethane 0.0873 2,000 4 x 10
-1
Total 7 x 10
Dermal Absorption of Shallow Saturated Zone - Projected Average Concentrations
-3
Metbylene chloride’ 0.00063 200,000 4 x 10
Tetrachloroethene 0.035 8,000 1l x 10_2
Trichloroethene” 0.019 200,000 1x 10,
Chloroform 0.070 400 1x 10_3
1,1,2-trichloroethane 0.0573 50 1 x 10
-2
Total 3 x 10

a'rhe International Agency for Research on Cancer (IARC) has
assigned this to Group 3 -~ "the chemical can not be
classified as to it carcinogenicity.
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Table E-13
EXCESS LIFETIME CANCER RISK WADING gN FINLEY CREEK
CURRENT CONCENTRATION

Cancer
Potency -1 Concentration Excess Lifetime
Compound (mg/kg/day) ug/L Cancer Risk
Methylene Chloride 0.00063 5 1x 1072
Tetrachloroethene 0.035 5 6 x 10-8
Trichloroethene 0.019 67 4 x 1077
‘ 7

5 x 10

%Based on 0.00034 L/kg/dy intake.
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Table E-14

EXCESS LIFETIME CANCER RISK-WADING-PROJECTED CONDITIONS

Unnamed Ditcha

Finley Creek

Excess
- Excess Lifetime
Cancer Lifetime Concentration Cancer
Potency Concentration Cancer ug/1 Risk
Compound (mg/kg/day) ug/1 Risk Max {mum Max{mum
-6 -7
Trichlorocethene 0.019 400 1 x 10 100 6 x 10
-9 -9
Chloroform 0.070 0.6 6 x 10 0.2 7 x 10
-8 -8
Tetrachlorocethene 0.035 10 8 x 10 6 8 x 10
- -10 -10
1,1,2-TCA 0.0573 0.08 8 x 10 0.03 6 x 10
-8 -8
Methylene Chloride 0,00063 300 4 x 10 100 2 x 10
-6 -7
TOTAL 1x10 7 x 10

2pagsed on 0.00016 L/kg/day intake,
Based on 0.00034 L/kg/day intake.
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Table E-15
EXCESS LIPETIME CANCER RISK FROM FISH INGESTION - PROJECTED CONCENTRATIONS

Unnamed Ditch Finley Creek Eagle Creek

Excess
Excess Lifetime

Cancer Lifetime Concentration Excess Lifet Maximum Cancer

Potency 1 Concentration C-ncgr ug/1 Cancer Risk Concentration Risk

Compound acr” (mg/xg/day) ug/1 Risk Max Min Max Min ug/1 Maximm
-6 -6 -7 -8

Trichloroethene 10.6 0,019 300 6 x10 100 10 2x10 2 x10 2.5 4 x 10

- -9 -1 -
Chloroform .78 0.070 0.6 1x10 s 0.2 0.02 5x 10 5 x 10 0 0.00% 1x10 10
: -6 -7 -8 -8

Tetrschloroethene 30.6 0.035 10 1x10 6 0.6 6 x 10 7x10 0,14 1x10
-7 -8 -10 -10

Methylene chloride H 0.00063 300 1x10 100 10 2 x 10 2 x10 2.5 7x10
-9 -10 -10 -11

1,1,2-trichloroethane &, 54 0.0573 0.08 2 x10 .03 .003 6 x 10 6 x 10 0.0007 1x10
- - -7 -8

Total 6:106 3x106 3x 10 S x 10

a
From ambient water quality criteria,
Based on ingestion rate of 0.088 g-fish/kg-body weight/day.

NOTE: BCF = Bioconcentration Factor
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Table E-~16
EXCESS LIFETIME CANCER RISK FROM FISH INGESTION =
FINLEY CREEK - CURRENT CONCENTRATIONS

Cancer Excess
Bio~- Potency Lifetime
concentragion (mg/kg Concentration Cancer

Compound Factor /day) ug/L Risk
Trichloroethene 10.6 0.019 67 1x107°
Tetrachlorothene 30.6 0.035 <5 leO-7
Vinyl Chloride® 1.17 0.0175 10 2x10~8
' -6

Total 1x10

3From ambient water quality criteria.
cCarcinogens effects from inhalation.
Based on ingestion rate of 0.088 g/kg/day.

GLT424/138



